Message

From: Shade, Kevin [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=8936BA302F244901826AE021A71D658D-SHADE, KEVIN]
Sent: 1/25/2021 2:26:58 PM

To: Glascock, Jay [jay.glascock@Im.doe.gov]; Young, Mary [Mary.Young@Im.doe.gov]; Devine, Rachel (CONTR)
[rachel.devine@Im.doe.gov]; Lewis, Brent [Brent.Lewis@Im.doce.gov]
Subject: RE: Impending General Notice Letter to DOl and DOE -- Cleanup of San Mateo Creek Basin Mines

Attachments: GNL Enclosures Combined Final - DOE.pdf

Here is the attachment for the DOE letter.
Kevin

From: Glascock, Jay <jay.glascock@Im.doe.gov>

Sent: Thursday, lanuary 28, 2021 5:02 PM

To: Shade, Kevin <Shade.Kevin@epa.gov>; Young, Mary <Mary.Young@Im.doe.gov>; Devine, Rachel (CONTR)
<rachel.devine@Im.doe.gov>; Lewis, Brent <Brent.Lewis@Im.doe.gov>

Subject: RE: Impending General Notice Letter to DOl and DOE -- Cleanup of San Mateo Creek Basin Mines

Thanks, Kevin! This is a huge help! Can you send us an electronic copy of the enclosures? Or, point us to where this is
posted for the public? ...assuming we can find the enclosures there. Jay

From: Shade, Kevin <¢hade Kevin@epa.zov>

Sent: Thursday, January 28, 2021 3:55 PM

To: Young, Mary <Mary. Young @lm.doe zov>; Devine, Rachel (CONTR) <rachel.devine@im.dos gov>; Lewis, Brent
<Brent lewis@im.doe govs

Cc: Glascock, Jay <jav.glasoock@bvudoe.gov>

Subject: [EXTERNAL] RE: Impending General Notice Letter to DOl and DOE -- Cleanup of San Mateo Creek Basin Mines

Hi Mary and all -
Quick summary -

EPA sent general notice letters to two federal agencies, DOE and DOI, in connection with the uranium
mining in the San Mateo Creek Basin, indicating potential liability under CERCLA. EPA’s
determination was based partially on DOE as being the successor to the Atomic Energy Corporation.

The letter to DOE is attached and is public.

Kevin

From: Young, Mary <Mary. Young@im. doe.gow>

Sent: Thursday, January 28, 2021 4:04 PM

To: Devine, Rachel (CONTR) <racheldevine@im.dos gov>; Shade, Kevin <Shads. Kevindlepa. gov>; Lewis, Brent
<Brent.lewis@im. doe.gov>

Cc: Glascock, Jay <jav.glascock@im dos gov>

Subject: RE: Impending General Notice Letter to DOl and DOE -- Cleanup of San Mateo Creek Basin Mines

Thanks Rachel!

Kevin, 0 T OO0 0
90044975
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Do you have any documents you can share so | can familiarize myself with the project before we meet?

Mary Young

U.S. Department of Energy

Office of Legacy Management
Defense-Related Uranium Mine Program
Project Manager

2597 Legacy Way

Grand Junction, CO 81503

Work Cell: 970.712.4992

From: Devine, Rachel (CONTR) <rachel devinsfitim. doe.gov>

Sent: Thursday, lanuary 28, 2021 3:02 PM

To: Young, Mary <Mary.Younz@lm.doe.gov>; Shade, Kevin <Shade Kevin@epa.zov>; Lewis, Brent
<Brent. lewisi@lm.dos.govw

Cc: Glascock, Jay <jav.glascock@im. dos sov>

Subject: RE: Impending General Notice Letter to DOl and DOE -- Cleanup of San Mateo Creek Basin Mines

You should receive the invite soon

Thank you,

Rachel Devine

Contractor to the U.S. Department of Energy
Office of Legacy Management Operations Center
Executive Administrative Assistant il

11035 Dover Street, Suite 600

Westminster, CO 80021

(M): 575-499-5158

(W): 303-410-4836 / (F): 720-377-3829

From: Young, Mary <Mary. Young@im.doe.gows

Sent: Thursday, January 28, 2021 2:17 PM

To: Shade, Kevin <Shade Kevin@ena.pov>; Lewis, Brent <Brent.lewis@im.dos. gov>; Devine, Rachel (CONTR)
<racheldevine®@im dos gov>

Cc: Glascock, Jay <iav.glascock@lmidoe gov>

Subject: RE: Impending General Notice Letter to DOl and DOE -- Cleanup of San Mateo Creek Basin Mines

Great, let’s say 9am MST/10am CT so we can discuss the basics then | can bring in LMSP next week if needed.

Rachel, would you mind setting up a conference phone call for 9am tomorrow and invite Brent, Kevin Shade, and myself.
Thanks!

Mary Young

U.S. Department of Energy

Office of Legacy Management
Defense-Related Uranium Mine Program
Project Manager

2597 Legacy Way

Grand Junction, CO 81503
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Work Cell: 970.712.4992

From: Shade, Kevin <Shade Kevin@epa.gov>

Sent: Thursday, lanuary 28, 2021 2:11 PM

To: Lewis, Brent <Brent.lewis@im.doe gov>; Young, Mary <Mary. Young@hm.dos gov>; Glascock, Jay
<jgy.glascock@im.doe gov>

Subject: [EXTERNAL] RE: Impending General Notice Letter to DOI and DOE -- Cleanup of San Mateo Creek Basin Mines

Tomorrow anytime except 12-1 and 2:45-3:15 Central Time.
Monday is good except for 10-11, 1-2, and 2:45-3:15, all Central Time.

From: Lewis, Brent <Brepnt.Lewis@im.doe.gov>

Sent: Thursday, January 28, 2021 3:07 PM

To: Young, Mary <Mary.Young @lm.dos.sov>; Glascock, Jay <izy.glascock@lm. doe.gov>; Shade, Kevin
<Shade, Kevin@epa. govs

Subject: RE: Impending General Notice Letter to DOl and DOE -- Cleanup of San Mateo Creek Basin Mines

| have time tmw or Monday.

Brent Lewis

Office of Legacy Management
Defense-Related Uranium Mine Program
Technical Lead and Project Manager
11035 Dover Street

Westminster, CO 80021-5587
720.377.3823 - office

301.802.0968 - cell

From: Young, Mary <Mary.Young@im. doe.gows

Sent: Thursday, January 28, 2021 1:40 PM

To: Glascock, Jay <jay.glascock®@lm.doe.zov>; Lewis, Brent <Brent.Lewis@im . doe.gov>; Shade, Kevin
<Ghade. Kevin@epa.gov>

Subject: RE: Impending General Notice Letter to DOl and DOE -- Cleanup of San Mateo Creek Basin Mines

I will get right on it. Thanks Jay!

Brent and Kevin, do you have time for a quick call today, tomorrow, or Monday morning to discuss details? | was
thinking about inviting Clay Carpenter and Steve Renner from Navarro depending on their availability.

Thanks,

Mary Young

U.S. Department of Energy

Office of Legacy Management
Defense-Related Uranium Mine Program
Project Manager

2597 Legacy Way

Grand Junction, CO 81503

Work Cell: 970.712.4992
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From: Glascock, Jay <iav.glascock@im doe gov>

Sent: Thursday, January 28, 2021 1:26 PM

To: Young, Mary <Mary.Young@ilm.doe. gov>

Cc: Lewis, Brent <Brent.lewis@im.doe gov>; Shade, Kevin <Shads. kevin@ena.gov>

Subject: Impending General Notice Letter to DOl and DOE -- Cleanup of San Mateo Creek Basin Mines

Mary,

Please work with Brent, Kevin (EPA), and LMSP to put together an information paper by Friday (Feb 8). When this
impending EPA Region 6 general notice letter hits DOE, | want to ensure we have the necessary background as it relates
to the DRUM program. Most likely, this letter will be addressed to DOE’s Office of the General Counsel, but it may go to
the Secretary. In any case, we need to be ready for questions. In the paper, we’ll need a short introduction of the DRUM
program, an overview of what EPA envisions with the San Mateo Creek Basin, a short view of the future collaboration
expected of DOI, DOE, EPA, and DOJ, a map of the area showing the mine locations, identifying the mines that are part
of the DRUM program {if not all of them), and provide a status and way ahead, like which PRPs are EPA working with to
put together the remedial investigation and feasibility studies.

In my recollection, EPA Region 6 is overseeing three former mine operators who are conducting the groundwater
remedial investigation and feasibility studies of the lower portion of the San Mateo Creek Basin. This work will identify
the nature and extent of the contamination, assess the risk to human health and the environment, and assess cleanup
options.

Thanks,
Jay
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SAN MATEQO CREEK BASIN LEGACY URANIUM MINES SUPERFUND SITE
ENCLOSURE 1

U.S. DEPARTMENT OF ENERGY LIABILITY INFORMATION

1. Bachman, G.O., et al. “Reconnaissance for Uranium-Bearing Carbonaceous Rocks in
New Mexico.” Trace Elements Investigations Report 198, 1952, United States
Department of the Interior Geological Survey.

a. PageS5-11

2. United States Department of the Interior Geological Survey. “Trace Elements
Reconnaissance Investigations in New Mexico and Adjoining States in 1951.” Trace
Elements Memorandum Report 433, 1951.

a. Pages5, 8-9

3. Cook, Kenneth L., and Calvin K. Moss. “Geophysical Observations in Parts of the Grants
District, McKinley County, New Mexico.” Trace Elements Investigations Report 244,
Aug. 1952.

a. Pages 5-6, 10

4. Stead, Frank W. “Airborne Radioactivity Survey in the Vicinity of Grants, McKinley and
Valencia Counties, New Mexico.” Trace Elements Memorandum Report 161 United
States Department of the Interior Geological Survey, July 1951.

o Pages4, 13

5. Defense Minerals Exploration Administration Historical Files
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Geolopy and Hinerslogy
This document consists of 20 psges
Series A A

CUNITED STATES DEPARTMENT OF THE INTEBRIOR
GECLOGICAL SURVEY

RECONNATSSANCE FOR URANIUM-BEARING CARBONACEOUS ROCKS IN NEW MEXICO, 1952

By

hman, E, H, Balte, snd B, B, 0'Sullivan

Marsh 1953
Trace Blements Investigations Report 198

This preliminary report is dis-
tributed without editorial and

Geshnicel review for conformity
with official shendards and no-
manciature, It in md for pdbs
1iv inspection or guotation,

#This report concerns work dong on behalf of the Division
of Raw Materials of the U, 8, &tomic Enevpy Commission.
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By
. O, Bachman, B, H, Balbz, snd B, B, 0'Sullivan
ABBTRACT

Recomnaissance for uranium in coal and black shale in New Mexico during
1952 was largely an extension of work initdated during the 1951 field season,
We wranium deposits of economic interest wers found, slthough minor amounts

of wranivm were noted at several lovalities,
JHTRODUCTION

During the 1952 fisld season the writers made a peoclogic reconnaissance
search for uranium in coal and black shale {fig. 1}, The work was chiefly &
continuation of reconnaissanse studies imitiated in 1951 (Bachman and Read,
19529, Several areas outlined for siudy in 1951, were examined more

4 ﬁﬁ@y@ughiy'&ﬁriﬁg 1952, and several new occurrences of uranium were found,
Anslyses were wade in the Dewver and Washington Trace Elemenis Laboratories
of the Geological &ur§%yﬁ This work was done on behalf of the Division of

Raw Materialz of the U, 8, Atemic Ensrgy Commissien,
CBOUTH MARGIN OF SAN JUAN BABIN, MeRINLEY COUNTY

Upper Cretacsons rocks form the soubhern rim of the San Juan Basin,
MeKinley Counby. These rocks wers examined between Grants and &al&agaﬁa
digtance of gboud 60 miles, in July 1952, Upper Cretaceous rocks listed in
spcending order are the Dekoba sandstone, the Manges shale, and the Mesaverde

formation, The Mesaverde formation apnd the upper part of the Mancos shale
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have been subdivided inte several members by Sears (1934),

The gbructure of the southern part of the Zan Jusn Basin iﬁ_r&l&ﬁi@&iyv
simple, From the southern rim of the basin, which is arbitrarily &afi.m& as
the swuthern ldne of outerop of the Dakota saaﬁﬁtanﬁs strata dip 3° %é 13@
northwsrd inte the basin, Mount Tayleor, a late Terblavy vnlaanﬂﬁxamﬁ the

- Zund wplilt are prominent geographic snd shtructursl festures abt the gouth
sdee of the basin,
Carbonaceous meterial occours in the Dakobe sandstons and in the Gellup,
~ Dileo, and Gibson members of the Mesaverde formation (Sears, 1934). Outcrops
wers given careful examination for several miles at many places, Rsdicactivie
ty wag found dn carbonsveocus material iv the Dakobs sandstone and din the lower
Sibgon mavber of tﬁﬁfﬁesavarﬁa'farmatiéng

Radicactiviby in the lower Gibson member cceurs in discontinuous zones
of shale, coal, and carbonsceous material near the contact of %ha'iawar
Gibson member with the overlying Hosts sandetons, The lower Glbson member
and the ﬁ@ﬁ%&_ﬁ&mﬁ%@@ﬁ& member of the Mesaverde formation crop oubt a2t San

 Msteo dome, about 5 miles north of San Mateo, This zons was examined

carelully for a distance of aboud 3 miles along the sgouth edge of the dome
withont Tindire abnormsl redicactiviiy,
&t the bead of Can;

ron Mulabto, & miles northwest of the San Mateo dome,
in the W, sec, 2h, T, 1 N., R, 9 W., r&ﬁéa&ativity was found in the lowsy
Gibson mﬁﬁk@r directly below its ﬁmn%act'wiéh the overlying Hosba sandstons,
& lens of coaly material about 3 inches thick contains 0,035 percent

uranium (Bﬁﬁﬁﬁﬁ}éf, & sample Trom the bassl portion of the Hosta sandstone

1/ Bample mumbers are listed by area in the Appendix,
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at this locality &mn&&iﬁ@@ 0,005 percent egquivalent wrandam and ﬁéﬁﬁé percent
uranivm (BONM-13), |
On the morth side of Canyon Mulatio in the N sec, 1k, @g 14 N, R, 9 W,
wrendum was found in & disvonbinuous lsng o sh&ia'gé'imah@& thick st the base
i the Hosba sandsbons, The shals @an@&iﬁg 0,020 @&raémﬁ sguivalent uraniom

and 0,00h percent uwranivm {BONM-6), A greb ssmple teken from the Gibson

member ab the vonbach with the Hosba sandsbone sbout 85 feet west of this
locality contained Qg@&?’yarm@n@ wranivn {(BOMM-T],

This zone of redioscbivity was examined @Qﬁtﬁﬁmmmaiy'frém iocality
BONM-& ssstward into the south hslf of section 12 and the north half of
seebion 13 on both sides of the canyon,  On the martﬁ’rim of Qanymn Mulatto
in the SB. sec, 12, T, 1k Moo R, 12 W, a 1-foob bed of carbonaceous shale

in the lowsr Glbson mepber was sampled directly below the contach of the

lower Gibzson mewber with the Hosta aaﬁﬁﬁﬁﬁﬁﬁg The sample @@@%&ﬁﬁ@ﬁ 0,01k
pareent sguivalent wranium and 0,008 percent mramium‘{ﬁﬁ@%@lﬁ}g The radics v
activity wss in the trough of a minor syacline, The syncline is approximatsly
150 Peet wide, and its axis trends &@aﬁ&y mf?@&u

The Mesaverds formstion was examined at many places west of Canyon

 Mulatbo, Tn sess, 27 and 28, T, 15 H., R, 10 W, the stratigraphic section

wAS ézaminﬁé sarefully in the vicinity of the Anbrosia Fauld (Hund, pl. 18,
19381, Parbicvlar abtention was given to the lower Gibson-Hosta contact in
the W sec, 27 and in see, 2B, Mo sbnovmal radicsctivity was noted in this

ares and no samples were nollected,

Lower Gibson snd Hosta rocks ars exposed for a distance of sbout 5 miles
o the gides of a promivent suesta that sxtends from mew, 31, I, 1% M., R,

11 W, westward o Bstsn Pass, These exposures wers examined throughout most

OFFICIAL USE ONLY
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of thelr lenglh bub radicsctivity was found only st one locality east of the

- Thorsau-Crown Point road, In sec.
bed 1-foot zhi@k was found pear th
content of the coal appar@nﬁly is
one hordizon sxamined did not show
0,003 p@yagnﬁ @Qﬁivalam%»aramiﬁm@

urardom in the ash {(BONM-9), Carb

38, T, 16 H,, K. 12 W, a redicsctive cogl
& lowsr Oibson-Hosta contact, The uranium
disconbinuoug as different poluts on any

squal redicactivity, The coal condained

0,008 pereent uranium, and Gw§3&'§er@®@%

onaceous shale at the same localiby con-

tained 0,003 persent equivalent wreniwm (BOWM-=10). & channel sample of the

upper foot of g coal bed 3 fesb th

zent squivalent wraniwm, 0,019 per

the ash {BONN-11}, The strata are
ware tollected from gtrats which g

the lower Gibson-Hosba sonbtact,

Outerops of these rocks were pxamined ab close intervals o the north.

irk, also in sec, 32, contained 0,014 pere

sent uranium, and 0,054 percent uraniwm in

deformed from slumping but 81l samples

re within s few faest g%?@ﬁigrap&ically of

through Satan Pass ou both sides of the Canyon as far as wec, lé;_?a 16 .,

Be 12 W. but no abnormal radioactivity was noted, An examinabion was made

of the lower Bibaon-Hoste coanbact

soubh of Crown ?ﬂiﬁt‘iﬁ gecs, 29 and 30,

T, 17 ¥, R, 12 W, and of the Gallup sandstone in T, 15 H., R, 12 W, , but

e ?aﬁi@a@%i%ﬁ%y wag detected,

The Hosta sandstone forms the
27, T. 16 N,, B, 13 W, The Hosta
menber . which are egpoged on the e

Bo radicsctivity was discoversd ez

&a@rﬁ&k.mf.ﬁﬁéﬁa Bubbe in ssea, 26 and
pandstone snd underlying lowsr Glbson
ast gide of the bubte, were examined, but

cept pear the lower Gibson-Hoste contect,

There, a thin stratum of radisactive coaly material whisch does not exooed 3

ivches in thickness, soours in the

lower Gibson member 2% feat %ai@wv%h&

sowesr Gibson-Hosbs conbact,  This haﬁarial eovnksined 0,002 psroent squivas

lend ursndum, 0,003 percent uranium, and &;&33 peresnt uranium in the ash

{BONM-8, OFFIC
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The lmw@yv&ibsaﬁ'wﬁmbaﬁ and the Hosta sandstone were examined shout B
miles west of Saban Pass mear the south entrance to Mariana Pass in sec, 8,
T. 16 Ny R, 13 W, bubt no redicsctivity was detected, The scarps on both
sides of the pass wers %K&miﬁﬁﬁlaiﬁﬁg but o sbrormsl redicactivity was
noted, In the NER, 54, sﬁéa £, T, 16 ¥, B, 13 W, & lens of carbonaceous
shals 1,8 fest thi@k ﬁﬁﬁt&iﬁ@é 0,009 percent wranium {ﬁQﬁﬁalﬁ}; In the
%@%2 gev, 2, T, 16 N,, B, 14 ¥, 8 bed of carbonaceous shale 0,7 feet thick
@&é@giﬁﬁﬁ 0,013 percent aqaé&a&anﬁ arﬁaiam and 0,016 percent uwranium {Bﬁﬁxéxé};
Both of thess shals beds aré at the lower &i@ﬁﬁ@WKﬁﬁﬁ&iﬁﬁﬂ@QQﬁa

The Llewsr Gibson and Hoesta rocks wers sxamined in Dalbton Pass, sbout L
miles west of Marisna Pass, For aboud & miles to the west ne radicactivity
was detected except &b a ridge due north and scress the vallsy from Dalton
Pass, approximately in sec, 285, ?,'1? H,; R, 14 W, Thers the Hosta sandstone
rests direstly on s lens of impurs coal that is sbout 3 inches thick and
contains 0,025 percent wranium with 0,038 percent uwranium in the ash (BONM-15),

Two osourrences of uranlum are known in the Dakota hogback about 3
miles sast of Gallup. One of these, sbout 1k miles north of 0,5, Highway 66,
is in carbonsvsous shale, The other ceourrence is more closely sssocisted
with sandstone, Because of the essociation of uranium with carbonaceous
material soms atbention was glven to other Upper Cretessous carbonaceous rocks
Ao othis aven, Coal and carbonacsous shale in the Gallup, Gibson, and Dileo
members of the Mesaverde formationz in the northern part of 7, 16 N, R, 18 -_‘

¥, and

in the northwestern past of T, 16 ¥,, R, 17 W, were examined, bub no

stnormal radicactivity was detected,

~ OFFICIAL USE ONLY
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The caprogk of ?yy&miﬁ'ra@ks iﬁ the SEf sec, 3, T. 15 W, R, 17 W,
sconglsts of Dakota sandstons thab @Qnﬁaiﬁg g gwall guantity of interbedded
carvonassous shale, The shale ds slightly radicestive bul no samples were
v&ﬁlﬁﬁﬁ@%d% R&ﬁi@a@ﬁi@i&y was found in a bed of cavhonacecus shale L feet
thick in the Dakota sandstone gbove Kit Carson’s Cave which is &h@&@ 2 miles
gaph of Pyremid Bock, The upper 1.5 fseh of %&@ shale containg Q«ﬁlﬁ,par@éﬁ%
sguivalent uranism and 0,008 pervent uwranium (BONM-174), and the lower 2,5
fest contained 0,00k percent equivalent wranium (BONM-17B),

Parts of the southers Ssn Juan Basin were swrveyed by alrborne detection
sguipment ﬁ@ﬁ@v the dirsction of J. Meuschke of the Jeclogical Survey. Seven
pasb-wesh £light lines, each about 2% miles long, were flown in T. 16 N,

R, ik to 18 W, ¥o radicsciivity moomalies were recorded,

CHUBES MOUNTAIE AREA

During the rgoonnaissance work sarvied on durdng 1951, radicsciive cosl
was dissovered in the Toclio sandstons of Late Cretaceous age on Beaubifel
Mounbain in Sen Juan County, ¥ew Mexwico {Rechmen and Read, 1952). Because of
thin osourrence of uwranium-bearing oval. the Chosks Mountain ares was examined
during the 195¢ ssason, Howsver, sxposuwres in many parts of the Chuska
%@u&%&iﬁﬁ'ar@ too pooy for effective recotmalissancs with w&ﬁi&aﬁﬁiviﬁy'&&taﬁw
wing dngbrumenbs,

In 2 hoghask east of Toadlena, the Toells sendstone contains ahuﬁéam%
i&%&ﬁ%ﬁﬁé@@ garbonaseons material, These rocks wers examined @arafwlly‘ffam_
the Newconb-Toadlena road southwsrd for g distanse of aﬁ@ﬂt i miles to th@:

opoint where they sre soversd by Tertiary rocks. The Dakobta sandsione snd the
@%&i&@@ Limsstone alac wers sxemined at clossly spaced poinds along the

hogbavk, No aboormal redicasiiviity was detected,
OFFICIAL USE ONLY
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ington Pass, Tertiary igneous rocks are slightly radiosetive, £

grab sample (BONM-28) of gray tuff conteined 0,0037 percent equivalent

wranivm and 0,0001 persent wraniwn, 4 sample (BONM-29) of disbase contained
0,0056 percent eguivalent uranium and 0,0005 percent wranium,
Isolabed exposures of the Morrison formation awd the Todilto limestone

were examined east and south of Crystal, hmm-na radicsctiviy was detected,
MOUNT TAYLOR AMD VICINITY

Mowst Taylor iz flanked by Mess Chivate, s basali-vapped platesw which

axtends n&r&h@arﬁ and northeasts for seversl miles in southeastern
MeKinley County (Humb, 1936), Recomnaissance was undertaken élcng the east
side of Mesa Chivato where a relatively thick sequence of Upper Cretacsous
sbrata conbaining carbonageous material is well exposed, Upper Cretaceous
rocks that orop oub sast of Mount Téylmr include in ascending order, the
- Bekota ﬁwﬁiﬁféimég the Mencos shale, and the Mesaverds f&mmam In general,
these strabs dip gently westward into the Mount Taylor syncline, |
.; Coal snd carbonaceeus maberial in the lewer Glbson member of the ﬁbﬁavérda"
fﬁrﬁaﬁiaﬁ on the north side of Seboyeba Canyon ware ax&mim§dg but a@ raﬁia~.:
gotiviby was detevied. The live of giiff@ from Seboyesta north t@*ﬁ&fqme%, a
distance of aboub & miles, wae exsmined aﬁd found to be namwr&di@aativ$; —
A bggal%mﬁaggg&vélaﬁﬁgm also extends sbout 7 miles south from Mount
?&yl@fa The platesu there is terminated by éliffs af‘ﬁpp@r %éeté&éa&s racks
that ware @x&m&n@ﬁ 2t numerous m@ca1i§ie$ but whi&h are not ra&ia&@tiv@,
Fumerous ooal beds are w@ll &xp@&e& in & Tork of ﬁu&&alapa Canyon in sec, lgx
To 11 H,, R, 8 %;9 bﬁﬁ ne radmmacﬁiviﬁy was detected,
ﬁg@@- af@%&ﬁ@enﬁ r@%&@ ar@'pmarly &x@aae& near %h@ m@_@f,@ﬁéﬁ&_fayiér "
A wers. @x&m&m&d but. were n@% found to %e radi@astiv&,

G??I@I&L ﬁﬁ& OBLY
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GALLINA-COYOTE AREA

The Gallina-Coyote area, Rio Aryibs County, is about 53 miles northwest
of Sants Fe and 15 miles northeast of Cuba, The tepogrsphy of the area i& |
. extremely wvarded, altitudes ranging from 6,700 feet at Coyote to mere than
'iﬁgﬁﬁﬁ feeh on San Pedro Mountain, sbout § miles south of Gallina, Pree
Cavbrisn metemorphio and igneops rocks, Tertiary igoeous rocks, and sedie
- mentary vocks that range in age from Pennsylvenian to Hecend ar@faXpaaﬁﬁ in
the ares, Mogt stbenbtion was given Yo rocks of Jurassip and Gr@@aﬁaaﬁ& age,
although other rosks were examined briefly, ?
Along Hew Mexico State Highway 96, between Coyvie and Gallina, sedi-
mentary rocks are exposed, Permian Yred beds® of the Cuiler formabion are
overiain by the Chinle formation of Triassic age, Jurassie rocks include
the Enirada ssndstone and the Wanslah and Morrison formations, To the vorth
of the highway, Mesa Alta &3 capped by the Dakota aaﬁﬁ@%@ﬂé af.ﬁreﬁ&caaua
age, To the west of Mesa Alte the stratigraphic sequence includes the Dakota
sandubons, the Mancos shale; the Mesaverde formation, the Lewls shale,
Piotured Cliffs sandstons, $land-Kirtland formation, the Ojo Alamo sand-
’sﬁ@mﬁs the ﬁa@imi@atm group, and the Wasabeh formation,
| Exposurss on Ness Alta were examived in some detall, Along 8 line of
¢liffs at the south end of the mess the Wanaksh swd Morrison formations were
carefully examined in secs, 13, 1, 15, 22, 23, and 2k, T, 23 N., R, 2 E,
The Dakota sandstone wes examined over much of Mﬁga.ﬁimau' However; slumping
s wegetation cover much of the Dakota sendstone and good exposures are rars,
Ho sbnopmal redicactivity was detected in the Dakols sandstons on Mesa Alba,
A seriss of hogbacks @@mpﬂgaﬁ of Cretaceous rocks were examined west of

Gullios,  Carbonacesons shale snd ooal in bBoth the Dekobs sandstons and the

CFFICIAL USE ONLY
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Mesaverds formation ars well exposed st mumerous places and were examined at
sz ected points a$ang tha hwgﬁa -k for sboub 1L miles, &mvﬁadiaaﬁﬁivity“waa

dutected,

Other places in the Gallina-Coyobte area where radicactivity surveys were
nads inciude é&rﬁw Pedernal sbhoub 6 miles south of @@y@t&v{@arbeaaﬁaaﬁﬁ;maﬁerw‘
ial in the Dakobs sandsbone); the north and west sides of San Pedro Mountain

{Cutlar @y$ﬁf§ﬁ§8@}§ and Mesa Pinebestosa {the Madera formation), No sbnormal

saubivity was debented, and no samples were collschbed,
CHACRA MESA, MeKINLEY COUNTY

eper Cretaceous and %@fﬁiary'w@ckgviﬁ the vicinity of Chaora YMesa,
MeKinley County {Dans, 1936) wers briefly exanined during 1952, The stratie
praphic secbion was examined ab many plages from Crown Poind northward to

Whitehores Trading Post,

and from there sastward bto Cabegon with.a
seintililsbion detestor, WHo radioactivid vy was noted in this area except for

2 shale at the base of the Ojo Alamo sandstone aboub I mile southeast of _
Puebio Bomite Nelional Monumeni in Chace Canyon. The shale {Eﬁ%ﬁ»ﬁﬁ)vecnﬁaiﬁs,

3.001 perosnt sguivslent ursnium,
HAGEN BASIN, SANDOVAL COUNTY

Briel recomnaissance was done in the Hagsn Basin in the southeast part
of Ssndoval Counby, Jurassic and 3yper vrataﬂ@aus sedimentary rocks and

'?aﬁ%ia@y igneous rooks were sxamined, The w@nak&h formation of &urasgxc age

was examived porth of Golden and at other poinis on the east sgide of the

Hugen B&Siﬁg but no redicachividy was detseied. Coal in the Mesaverds f@fma»,f_;.v

vion of Upper Crsbacsous age was sxamined at several localidies in the

OFFICIAL USE ONLY
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wiginity of the deserted town of Hagen bub is not redicactive, A sill com-
posed of guarty monzonite porphyry was sempled in the WEZ, sec, b, T, 12 W,
ﬁwvé,ﬁa ahmﬁﬁvg;qﬁgrﬁar of g mile sast of the Dismond Trall Raﬁ@h ﬁ&a&é,

The sample contained (0,010 percent eguivalendt uwraniuwm and 0,002 percent uranium

{BOWM-1), The =111 intrudes the Mancos shale of Lats Cretaceons sge, The
upper gonbast of the sill with the Mancos shale was obsoured Ey alluviamg

- howsver; shale immediately underlying the sill is baked and slighﬁ&y,raﬂiaw

aptivae, Two §am§1a& of the ghale, BONM-2 and BONM-3, contained 0,001

0,002 persent equivalent wranium ?ﬁﬁ?ﬁ@%ﬁ?@&?a
BCHOLLE COPPER DISTRICT

Tha Scholls copper disirisd ig in 4dbo Pass sbhout 13 miles wesh of

Mo

whalnelr, Torrance County, Copper minerals arve a@@égi&t&@ with sarbong-
ceous materisl in the Permian Abe fermstion, Prospects @@ﬁs&ﬁ@i@g of s&?&?&l
trenches, an sdi%, and a shaft in a valley sbout three-fourths of a mile
goutheast of Scholle were sxemined for radicsciivity, A ssmple of the most
raﬁi@a@%i?@:ﬁg@&rial cbesrved, an &%%@aey contained 0,016 par@@n$'$Qﬁival@ﬁt
vraniom ard @gﬁﬁﬁ percent wraniom {(BONM-19}. The zone from which this

gample wag @&i&%m%@ﬁ sould not be f@ll@ﬁ%@ because of 8 cover of alluvimm,
The 2be formatlon wasz examined from thiz point northward towards the south
s ﬁf“%kﬁ Hanzane Mountaing for sboub 10 ndles, ﬂﬁmaw@ﬁsVabaﬁdmm#dlemgger

mines and prospects wers sxsmized, bub vo sbnormal radicsctivity was detected,
CUBA MESA AREA

{uba ﬁ&éa iz 2 miles wegt of éﬁha in Sandoval County, Rocks sxposed
on Cuba Hess are of Tertlery sge and srs divided iﬁ%@ﬂﬁw@ major unibs, The
Lower undt, the Nacimiento group, consists of 40D to 838 fest of shale and

o | OFFICIAL USE ONLY | ‘ :
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ard sardstone, The uppesr unid, the Wasabeh formabion, iéfappféxiwatgly 1,000
feet in thickness and is composed of samistone, shale, end conglomerste, The
lowsr part of the W&éaﬁﬁh formation forms the &apf@ﬁk of Cubs Mesa, where it

i about 200 feet thick,

The Wasatech f@rmaﬁi@nfwa$faxamiﬁaﬁ about 1% miles north of Cuba along .

Yew Mexico State Highway Lli, where carbonscecus shale and fragmgﬁts:ﬁf'faaaii‘
wood were found to be redicactive., A sawle of @arh@ma@a@us $i1t$%an$ {BONM-20)
contained 0,012 paroent &qui?alﬁnt wraniam and 0,002 percent a%éaﬁum,

- Exposures on Cuba ﬁés& were examdined along the south and soulhwest part
of the mesa in secs, 1, 2, and 10, T, 20 N,y R, 2 W,, and secs, 33 and 36,
T, 21 §a§“ﬁa'ﬁ W, 4t a feé,l@cali@i&s gadiments near the base of the cliff-
forming Wasateh formation contained radisactive earb@mae@ﬁué ma@arial. A
aamgm@ of a sandstons near the base of the Wasabch farmatx@m in the ﬁwﬁg 880,
1, T, 20 ¥,y R, 2 W, contained 0,006 percent squivalent wranium and @,6@3
percent wranium (BONM-22), Talus has covered most of the sone Wivere vadios
aetivity has been found on Cuba Mesaj conseguently sn asdeguate asppraisal

oould not be pade of the potentialities of this arsa,

3

SAN ACACIA ABEA

The Datil fﬁrmatimm.in the Ban Acacia arsa, Socorro County, consists of
rhywliﬁﬁg tuffaceous sandstons and clay, and conglomerate made up of voleanie
rouoks, 4 oobble (BONM-31) from a conglomerate in the Datil férmatian about 7
miles west of U, 8, Eighway‘gﬁ and about a wmile s#&%h of the Hio ﬁéladag Con-

bained 00,0042 percent equivelent uranium and aﬂ@a@z n;r@@ﬁt uraﬁiuﬁe The

- pobbles in the conglomersbe hers appear: to be somewhat more basic 1n composie

tien than in the Detil formation at other places, 4 sample {8@%&#32} of &

OFFICIAL USE ONLY.
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white tulfscecus za

ndstone about half a mile south of the &m@m@ ol mﬁxg&am

merate contalned 00,0022 percent equivalent wranium and 0,000L percent uraniwa,
2 semple (BONM-33) from a 1-foot clay bed overlain by the sandstone contained

{3, 0009 percent eguivalent ursnium and 00001 pﬁr@@m uranium,
GALLUP-ZUNT BASIN

A sample {Eﬁ%@%ﬁé} of tuff of Tertiary age was collected sbout 15 miles
south of Gallup, HeKinley County, in a road cut on New Mexico State Highway
32, It contained 0,0051 persent equivalemt wraniwm and 0,0003 percent

uraniue,

OFFICTAL USE ONLY
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 Dawe, C, H., 1936, Geology ayﬁ fuel resources of the ﬁ@ﬁt&axﬁ part of the
~ Gen Juen 3aﬁiﬁg New Mexicos U,8, Geol, .m:wry Bull, S&Gwe

,ﬁﬁﬁtg £, B,, 1936, Geclogy and fuel resources of ﬁ&@ southern part of the
' ﬁa& Juan B&ﬁimg Hew Eﬁxi@@e Y.5. Geol, Survey Bull, 350«ﬁ$'

v'ﬁﬁa?&@ Ja s w§3a9 G@@l@gy and fuel rescurces of the southern part of %ha
Ban Juan Bagin, New Mexico: U8, Beol, Survey Bull, 860-£,

Bachman, G, 0, and Bead, C, B 99'w9535 Trace slements recomnaissance investi.
gations in Bew Mexice and adioinipy states in 1953” 4.8, Geol, Survey
Trace Elsments Memo, Hept, b3,
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, , ‘ Bauivalent Uraniom
Ieb,  Reck  uwranium Urandwm . in ash v ‘
number  type = {percent) (percent) (percemt) Hotes

 Gouthern @zﬁg\ﬁé of San Juan v:&f&'ﬁiﬁg %&Xi;z;&?@yﬁ@mﬁy

. BOMM-L 3"*%& Bhale

0,008 : ﬁ&wm& &mp}& of 1,30
-  shale; NWh, sec, 2h,

? l&ﬁwﬁ W In-
diately below Hosba-

j&@m@g Gibson contact,

BONM-S 8774 Cosl 0,038 0,035  Gosl lenticle 3 inches

thick selesot m:i frem

1,3 channel sample

BOMH-L, o
- Hosta ms, :%v'-w
above chsnned a@@iﬁ v
BONM-{3, '

BOWM-15 87752 Sandsbone 0,008

BOWE BTTHE Siltstons 0,020 oetih ¥, sec, 1k, 7, 3k ¥, s
I v o and shals ' : : B, % W,; shale and
' : gilty zome in Hosta a8,

{ob basel), 5% thiek,

BONM-7 B877h6  Shals | 0,008 o001 Orab sample 859 west
= of DOWM-6, At lowsr
Gibson-Hosks contact,

 BONM-1k  B7753  Shale 0,01k 0,005  Chip sample SW}, mee,
‘ 12, T. Y B, R, 9 W,,
i foot shule at base
of Hopta sn,

BOWM-9  877h8  Ceal 0,003

0,03 Channel sample, coall
,  fook thick, W&, sec, 323
T, 16 W,, B, 12 W,

BOWMI0 BTTLO  Carb, 0,00 |  Greb sample carb, shale
v - ghale i i o assogiated with RONM-9,

 HONM-1L 87750 Osal 0,01k 0,019 0,054 Upper 1! of 3% bed, In
- - : siumped mmmal near
BouM-%2,

BOWM-E B7TLT Losl 0,012 0,013 0,033 Impwre coal ok,
: S @é,gﬁ? below base :f 3@%&
ws, Hosta Butie, ﬁa%@
Csen, 26, T, 16 ¥, K,
. 13 W, . '
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APPENDIX {CowT, )

Eguivalient Urandumn
uranium  Ursniwe in ash
{persent) {(percent) { zmmm‘%;}

Southers sdge of San Jusn Basin, Me¥inley County (Cont. )

BOMM-12  BTIRL Oaeh,
shale

BOMM-16  BTTES  Carb,
shale
RomM-Is 877k Cesd
BOEM-1TA 87756 Shale
Bhals

BONM-178 87757

Chushs NMountsin ares

DOMM-28  DuT75652 Tuff

BOMM-29  D-75653 Diebase

BOMM-2T  DeTHER1 Tulf

BOMM-30  De7565k Clay

{haore Mosa

BONM-25  1019%  Carb,
shale

ED_006270_00000674-00021

0,008 0,009

0,013 0,016

0,022 0,088 0,038
0,00k

0,0077 00,0001

0.,0056 0, 0008

0,00k 0,0002

0, 0006 0, 0001

0,001

OFFICTAL USE ONLY

Carb, shale 0,7 thick
at basal. conbach of
Hesta ss, on podnd to
wost of Harispa Pass,

Impure coal 0,2% thisk
on ridee due north and
across valley from

Dalton Pass,

Upper 1.5% of LY carb,
shale near base of
Dakota s, above Kib
Carson's Cave,

Lower 2,5% of 4Y carb,
shale, Same 1@ﬁali&y
as BONM-17A,

Tuff % top of
Washington Pass,

In road oub wesd of
Tuaﬁianag mag~ba in
ﬁﬁ%&k& g8,
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APPENDI {c{swais -

o e Equivalent Uranium
Field Lab, -~ Baock vranium  Urandum  in esh
mamher  mber type  (percewt} (percent) (percent) Notes

ﬁ@gﬁm Basin
BOMM-L  877h0 0,010 0,002

BOWM-z  BY7hL  Shale 0,00k ' ° Mancos shale conbacting
| | i ©sill (BOWMA1),

BoMM.S BYTLD Zhals O,.008 ?&amég shale below Sone
v ' ’ tact with gilil,

Seholle Copper district
BONM-19 Arkose 0,016 0,008

Duba Mesa srea

BOMM-20 D-72817 Carb, 0,017 0,002
siltatone

BOBM-2¢ D-72538 Bandsbons 0,003

8ar deania sres

BONM-31 D-76R82 &x:a?s§s&«&;@ 0, 00L% 0, 0008
, 3

BONM-32 De76583 Tuffaceous 0,0082  0,000L
: : pandstong ‘

BONM-33 D-76585 Clay ~ 0,0009  0,0001

i e

?@zmpmzmm banin

BONM=26 D=75650  Tuff 0,0051  0,0003
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UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
WASHINGTON 25, D.C.

Octob
AEC - 424/3 ctober 31, 1952

Dr. Phillip L. Merritt, Assistant Director
Division of Raw. Materlals

U. S. Atomic Energy Commission

P. O, Box 30, Ansonia Station

New York 23, New York

Dear Phil:

Transmitted herewith are six copiles of Trace Elements Memo-
randum Report 443, "Trace elements reconnaissance investigations in
New Mexico and adjoining states in 1951,%" by George O. Bachman and
Charles B. Read, October 1952. .

. : Uranium in possible commercial amounts was found at La Ventana
Mesa, Sandoval County, New Mexico. These deposits and the plans for
their further investigation are discussed in TEI-241, which is in
preparation and should be transmitted soon.

Slightly uraniferous coal and carbonaceous shale were found
near San Ysidro, Sandoval County, and Beautiful Mountain, San Juan
County, New Mexico, and at Keams Canyon, Navajo County, and near Tuba
City, Coconino County, Arizona. None of these occurrences appear to be
of immediate economic 1mportance, but additional reconnaissance has been
under way this field season in these general areas.

A Sincerely yours, .
// o /47; . :/ /"
(P

N W. H. Bradley
/" Chief Geologist
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TRACE ELEMENTS RECONNAISSANCE INVESTIGATIONS

IN NEW MEXICO AND ADJOINING STATES IN 1851
By George O. Bachman and Charles B, Read
ABSTRACT

In the summer and fzll of 1951, a feconnaissance search was made in New Mexico and adjacent states
for uranium in coal and carbonaceous shale, .chiefly of Mesozoic age, and black marine shale of Paleozoic
age, Tertiary volcanic rocks, considered to be a possible source for uranium in the coal and associated
rocks, were examined where the volcanic rocks were near coal-bearing strata,

Uranium in possibly commercial amounts was found at La Ventana Mesa, Sandoval County, N. Mex,
. Slightly uraniferous coal and carbonaceous shale were found near San Ysidro, Sandoval County, and on
Beautiful Mountain, San Juan County, all in New Mexico, and at Keams Canyon, Navajo County, and near
Tuba City, Coconine County, in Arizona. Except for the La Ventana deposit, ynone appeared to be of
economic importance at the time this report was written, but additional reconnaissance investigations have
been underway this field season, in the areas where the deposits occur,

Marine black shale of Devonian age was examined in Otero aﬁd Socorro Counties, New Mexico and
Gila County, Arizona, Mississippian black shale in Socorre County and Pennsylvanian black shale in Taos
County, Ngw Mexice also were tested, Equivalent uranium content of samples of these shales did not
exceed 0, 004 percent,

Rhyolitic tuff from the Mount Taylor region is slightly radioactive as is the Bandelier tuff in the
Nacimiento region and in the Jemez Plateau, Volcanic rocks in plugs and dikes in the northern Chuska
Mountains and to the north {n New Mexico as well as in northeastern Arizona and southeastern Utah are

)

slightly radiaactive. Coal and carbonaceous rocks in the vicinity of these and similar intrusions are being

. examined,

fanatonr e . e,
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INTRODUCTION

During 1951 the writers made a geologic reconnaissance of portions of New Mexico and adjoining
states in search of uranium, primarily in_ black shales and carbonaceous rocks and in an effort to evaluate
the potentialities of certain regions for uranium prospeéting in the future.~&;1f§%s work was done on behalf of
the Atomic. Energy Commission. Various reconnaissance radiometric techniques were used in the search for
uranium in each region as each offered different geologic problems, Carb‘orne radiometric equipment was
used to traverse extensive areas with the objective of eliminating negative areas, Carborne equipment
could not be taken into certain areas but regions which showed relatively high background gamma ray
count--indicating that bodies of @isseminated radioactive elements were present--were examined {n more
detail for possible local concemrati.ons of minerals. Inaccessible areas were traversed as frequently as
. possible on foot with portable Geiger counters,

Instruments used in geologic reconnaissance consisted of a carborne gamma ray counter equipped with
two 46-inchGeiger-Mueller cathode tubes; ‘a portable gamma ray couriter:équipped with a 24-inch Geiger-
Mueller cathode tube, portable gamma-beta counters of the Nuclear type, and a Berkeley scaler‘ The
carbotne cc.unter and the portable 24-in§h cathode tube were used to locate areas of high background gamma

ray count {i, e, rock types containing minute but abnormal quantities of radiocactive elements},
GENERAL CONSIDERATIONS -

It is the writers® belief that, to be most effgctive, reconnaissance for uranium deposits must be con-
sidered ih connection with the framework of the geology of the region, Areas judged most likely to contain
deposits of uranium, based on the present knowledge of the geclogic conditions under which uranium occurs,
should be examined first and in the greatest detail. Seemingly less favorable areas then should be considered,

., Particular attention has been given to the search for rock types which contain disseminated radioactive

. elements, This search has been stimulated by the possibility that locally, under favorable geologic con-

ditions, radioactive minerals may be concentrated from such disseminated bodies. Thus, volcanic rocks,

- OFFICIAL USE ONLY
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tuffaceous sedimeants, and' arkose often contain small amounts of uranium which could be concentrated by
geologic agenis in favorable receptor rocks,

- Receptor rocks include:

1. Carbon and carbonaceous rhaterials, such as coal ap& éarbonaceous shale, probably adsorb
or otherwise concentrate the uranyl ion {Tolmachev, 1943}, Hénce they are suitable receptors bfor
- the concemtration of uranium carried by ground.water, either past or:present,
2. Clay minerals of relatively large space lattice may concentrate uranium through ionic

exchange or adsorption{Frederickson, 1948),

In addition to the above receptor miaterials limestone may be of some importance in the concen-
tration of uranium, Notestein (1918) has stated that "calcite readily.precipitates vanadium and uranium
from vanadyl and uranyl sulphate solgtions. " |

‘ The distribution of coal and catbonacgous rocks in i\lew Mexico is relatively well known, as are the
broad outlines of the chief areas of voleanic flows, tuffs, and associated materials, Where volcanic rocks
and tuffs are concerned, it is necessary also to consider the probable former extent of the potential source
rocks as well as their present distribution, The places where receptor rocks and possible source rocks are

associated were examined first,
REGIONSL/ INVESTIGATED

Carbonaceous beds were examined in eight regions during the 1951 field season, Most of the regions
contained extrusive igneous rocks or were adjacent to igneous activity, These include the following’
(figs. 1 and 2):

1. Datil Mountain region

2. Zuni<Gallup Basin region

1/Inthe present’disculsion tegion refers to 4 geographic area of rather broad extent. Area refers to
. . a portion of a region, and locality refers to individual outcrops or lines of outcrop within an area, Areas
described in this report do not necessarily: falliwithin the:confines of previous mapping projects,

‘OFFICIAL USE ONLY
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3. Carthage, Sierra Blanca, and Engle regions
4, Mount Taylor region including the San Mateo area
5. San Ysidro and La Ventana areas in the Nacimiento region
6. Chuska Mountain region
7. Black Mesa region
8, Miscellaneous areas
Marine black shale bodies of various ages were examined at a number of localities and sandstone-type

copper deposits were examined where present in the regions studied,
Datil Mountain region, New Mexigo

The Datil Mountain region in Socorro, Catron, and Valentia Counties, New Mexico, has been

. mapped and described by Winchester (1921), Cretaceous coal-bearing strata of Mesaverde age are overlain
locally by the Tertiary Datil formation, The Mesaverde strata consist of interbedded sandstone, shale, and
subbituminous coal, The coal beds are relatively thin and lenticular, The Datil formation is composed of
conglomerate, and andesitic and rhyolitic tuff. The Datil formation was checked radiometrically in the
field at numerous localities but no abnormal radioactivity was observed, Coal beds were checked radio-
metrically throughout the stratigraphic section in Jaralosa Canyon and at positions high in the stratigraphic
section in Red Canyon with negative results. As radioactivity was not noted, no samples were collected in

the Datil Mountain region,
Zuni-Gallup Basin region, New Mexico

The Zuni-Gallup Basin in Valencia and southern McKinley Counties, New Mexico, has been mapped

and described by Sears {1925), Interbedded sandstone, shale, and subbituminous coal of the Mesaverde

OFFICIAL USE ONLY
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farmation of Uppér Cretaceous age is present over most of the region, McCann (1938) has described
Tnertiary sediments with white tff and bgntonitié cléy regtiixg unconformably on the Mesz;verde formation

in the Zuni Basin, The tuffaceous material was examined by the writers at several points along New Mexico
State Highway 32 between Gallup and Zuni, Coal beds a few feet stratigraphically below the erosional
unconformity were also examined. Abnormal radicactivity was not found in either the tuff or the coal and

no samples were collected,
Carthage, Sierra Blanca, and Engle regions, New Mexico

The Carthage, Sierra Blanca, and Engle regions in Socorro, Lincoln, and Sierra Counties, New
Mexico, were examined briefly. Basic igneous intrusions of Tertiary age are in close association with
carbonaceous and coal-bearing strata of Upper Cretaceous age. Abnormal radioactivity was not observed
’ in either the igneous rocks or the carbonaceous beds. One sample (Sample 17) from a carbonaceous shale
in the Upper Cretaceous about 5 miles east of Engle contained 0, 002 percent equivalent wanium, which is

not considered significant,
Mount Taylor region, New Mexico

A slightly radicactive tuff is widespread in the Mount Taylor region in McKinley and Valencia
Counties, New Mexico, The tuff is a potential source for radioactive elements; carbonaceous beds
in the Dakota sandstone and the Mesaverde formation may be important factors in the concentration of
uranium derived from the tuff. The geology of the Mount Taylor region has been described by Gardner
{1910) and by Hunt (1936, 1837),

Hunt {1837, p. 58) attributes the tuff to the earliest period of eruption of Mount Taylor and describes
it as a rhyolitic tuff that is distinctly bedded, Other types of volcanic rocks are algo present, The tuff is
well exposed in the Gram_s Ridges about 3 miles northeast of the town of Grants where a pumice mine is
now being operated, The tuff is also exposed at numerous points arcund La Jara Mesa in the San Mateo

area and on the north end of Horace Mesa, Three samples of the tuff (Samples O, 19, 20) were collected

» * OFFICIAL USE ONLY .  .u: .
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at the mine north of Grants, The sémples‘ contained f;‘om 0.002 to 0. 003 pé;é’%éﬁf 'etid.lxl‘ivalﬁen't,{irﬁliiii'um and .
0,001 percent uranium, Clayey material (Sample 21) collected frojxﬁ';.‘;:;;‘;a‘l.;yav m the :éényon beléw the
pumice mine contains 0, 004 percent equivalent uranium and 0.002 p'érc:e;ntvuvrariiuﬁx.. Th'esg..p'grcentages
are significant in that they indicaté the presence of éisseminated uramum in _;he Moilxﬁ{ ,If‘ayit):"z(-izé'gion, The
tuffaceous material is porous and petmea.b.le which makes it readil'yvsuSc‘:e'ptiblye td‘i_}eaiéhing' 'By,'gfound water
solutions, Under favorable geologic co‘nditiéns the disseminated uta'rvxium‘ mz;y be‘.;:oh.ce(q.fgﬁi;éd,in rock units
in close proximity to the present, or past, distribution of the tuff, '

Cretaceous carbonaceous rocks and coal have been examinéd radiometticaily at numerous points in
the Mount Taylor region with negative results,” At the places examined so far',’ hbwever, the rocks between
the carbonaceous material and the tuff have so little porosity and permeability that ground water could not
readily carry mineral-bearing solutions into ﬂ_xe carbonaceous material, A# least 2,000 fee; of argillaceous
. sediments is present between the tuff and the carbonaceous material., Coal (Samplé. 18) in Lﬁbo Canyon,
west of Mount Taylor, contained only 0, 903 pércem uranium in the ash of 't}%le coél, Samples 18 to 23 were
collected in the Mount Taylor region, |

Additional work in the Mount Taylor region will be aimed at finding carbonaceous material located

favorably in relation to potential source rocks.
Nacimiento region, New Mexico

Mesaverde and Dakota sediments of Cretaceousage, containing coal and ‘éaArborizbac.:'e‘dus sha:'l‘é.‘ crop
out in the San Ysidro area in the southern portion of the'Nacimiento rggibn. Sa,ndgv'ai 'CouAnty.v New Mexico
(Hunt, 1936). The northern limits of the area are about 3 miles south of the town ,o:fL.S’a':n ‘.Isid'r;:..; Pumiceous
sediments of the Tertiary Santa Fe formation are exbosed ]ust east of the aréé and may -f)ave s_ﬁpb’lvied radio-
active elements which could have been concentrated .in the carbonaceous Cret;ceoug s'evdbiméh'_ts..‘ 6n1y minor
radicactivity has been found in the San Ysidro area, A bed of coal-l; 9 feet in vthic':l;'neés (Sén}ple 25) in
. the Mesavérde formation contains 0, 004 percent urénium in the ash, Saméles 2:4-’2."7':3'nd '41'442 weré,;:ol-
lected in the San Ysidro area,

OFFICIAL USE ONLY
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The La Ventana area in the southern part of the Nacimiento region is locatéd just west of the highly
folded and faulted pre-Cambrian and Paleozoic rocks in the Sierra Nacimiento, The geology of the area
has been described by Renicl; {1931), ‘Dane {1936), and Woo:and Northrop (1946), Coal occurs in rocks of
Mesaverde age in the vicinity of La Ventana, On the eastern flank of the Sierra Nécimiemo the Bandelier
wuff of Pleistocene {?) age caps many of the highermésas, The Bandelier tuff is also widespread on the
Jemez volcanic plateau to the east of the Sierra Nacimiento, The tuff contains as much as 0, 066 percent
equivalent uranium and 0, 003 percent uranium (Samples 95, 96), The La Ventana area seemed favorable
for the occurrence of uraniferous coal because of the possibility that the Bandelier tuff formerly lapped
westward across the Sierra Naf:imiento and thus supplied uranium which could be concentrated in the carbo-
naceous rocl.<‘s‘ 6f ‘the Mesaverde formation,

Additional reconnaissance in the eastern part of the Nacimiento region will aim at finding other
deposits of carbonaceous rocks favorably located in relation to the Bandelier tuff on the Jemez plateau,

Uranium was found in.coal and carbonaceous shale in the Allison member of the Mesaverde formation
on La Ventana Mesa in Augmt, 1951, (Bachman and Read, 1951), Uranium was also found east of La Ventana
Mesa in carbonaceous beds in the Gibson coal member of the Mesaverde formation and in the Dakota sand-
stone (Read, 1952), The coal on La Ventana Mesa contains as much as 0,62 percent uranium with 1, 34
percent uranium in the ash, The. La Ventana deposits are described in detail and with plans for further work

by Vine, Bachrhan, Read, and Moore (1952, TEI-241, in preparation),
Chuska Mountain region, New Mexico and Arizona

Upper Cretaceous strata bearing céal and carbonaceous rocks are widespread in the Chuska Mountain
region at San Juan County, New Mexico and Apache County, Arizona and the adjacent San Juan Basin in
New Mexico, Volcanic rocks of Tertiary age are intimately associated with the Cretaceous strata, The
volcanic rocks occur chiefly in plugs and a‘re usually of basic composition, However, Gregory (1917, p, 81}

has reported rhyolitic ash in the Chuska sandstone of Tertiary age,

OFFICIAL USE ONLY
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The portion of the Chuska Mountain region examined.is on the western flank of the San Juan structural
basiﬁ. On Beautifui Mountain, (fig. 3) strata of Mesozoic age dip eastward into the basin from the northern
e'xten;ion o% the Defiance uplift which bounds the'San Juan Basin on th;: west, The» Mésozoic rocks are
truncated and overlain by the Chuska sandstone and other rocks and volcanic debris of Tertiary age.

Minor radioacfivity was detected in carbonaceous sediments and coal of Upper Cretaceous age on
Beautiful Mountain, The Upper Cretaceous Tocito sandstone includes a zone of cﬁ;bonaceous material and
coal at its top, Where the catboﬁaceom material is near the erosional surface u;;on which the.Tertiary .
sediments were degosited, minor radioactivity was detected at many places, On Beautiful Mountain, the
upper half of a bed of coal 1, 3 feet thick contains 0, 007 pefcent uranium (Sampig 108). lmmediately
below a joiht in the overlyiﬁg strata the same bed contains 0, 010 percent uranium with 0, 021 percent
wranium in the ash (Sample 102), Other carbonaceous material abo;xt 150 feet stratigraphically .and
. - topographically below the points sampled contained no abnormal radicactivity,

Slightly abnormal rad_iqactivify was detected in many volcanic plugs and the‘ir associated dikes,
Radioactivity was estimated to be 0, 003 percent equivalent uranium, At several lqcalities on Beautiful
Mountain and on Lukachukai Mountain to the west, the Tertiary rocks and volcanic debris contain slight
tadioactivity., The Tertiary roéks and volcanic material thus seem to be potential source beds for secondary
accumulation of uranium in the coal and carbonaceous rocks,

These Tertiary rocks and volcanic debris having slight radicactivity cap both Lukachukai Mouﬁtain
and Cove Mesa and might be the source of the uranh;m in tﬁe Morrison formation at these places, - This
possibility probably would be of little importance in the exploration of the Morrison formation ix; that area

but it should be considered in connection with any age determinations made on the Morrison ores of that

area,

OFFICIAL USE ONLY
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Black Mesa region, Arizona ‘

The Black Mesa region (fig. 4) covers an érea of about 3, 000 square miles in Navajo, Apache, and
eastern Coconino Counties, Arizona, S’edimentafy rocks of Dakota (?)émd Me‘savefde age cap the mesa at
most places, Coal and carbonaceous shale are prominent in thee;,e rocks, " Hac}; (1942) has‘s:described the
Bidahochi formation, which contains volcanié material, testiﬁg bn Cretaceous and older, deposits in the
Black Mesa-Hopi Buttes regions. Both the Cretaceous carbonaceous sediments and the Bidahochi formation
have been examined radiometrically, No abnormal radioactivity has Béén detected in the Bidahochi
formation; however, minor radioactivity has been noted in carbonaceous matérial anq. naturall‘ coal ash on
Black Mesa.‘ At the Keams Caﬁyon locality (Sample 111 and fig, 4) a coal béd-é. 0 feet thick contains‘

0. 004 percent equivalem uranium and 0, 002 perceni uranium, At the Tub; City cca} mine.} abﬁut 10 miles

. east of Tuba City, a natural ash contains 0, 004 percent uranium({{Sample 114 and fig, 4).
Miscellaneous areas

Other areas visited during the 1951 field season include‘the fpllgwing:

1, Walsenburg area, Huerfano County, Colorado, Volcanic plugs intrude strata of Cretaceous and
Tertiary age, Several acidic plugs in the vicinity of Walsenburg showed slightly. abr[ormal radio-
activity, R, B, Johnson collected a sample from the Plerre shale of Cretaceous age which showed
slight radicactivity (Sample 105), The sample was collectéd in the contaét zone of Fhe Pierre
shale with a dark igneous dikef,. |

2, Pecos area, Santa Fe County, New Mexico. Coal of Pennsylvanian age er the' Pecos Valley was
examined but no abnormal radioactivity v;las detected, - |

3. Sage Plains, Montezuma County, Coiorado, and San Juan Couﬁty. Utah, Cc;al ix;x the Dakota

sandstone was examined at a number of localities aiong U, S, Highway 160 between Cortez,

. o . Colorado, and Monticello, Utah, but no abnormal radioactivity was detected,
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4. Asphaltic sandstone of Triassic age (Santa Rosa sandstone) about 9 miles northeast of Santa Rosa,
Guadalupe Co.umy, New Mexico, was exarhined Lradicmetrically but with neggtive‘ results,

5. Sandstone-type copper deposits. Numerous sandstone type copper-deposits were examined, Minor
radioactivity was detected i most of these deposits, . The ‘deposits. are described in. greater detail

by Bachman and Read (1952).
MARINE BLACK SHALE

Marine black shale of Dev‘on'ian, Mississippian, anq Pennsylvanian age was examined at several
loca1ities in New Mexi;:o and Arizdna., Eqﬁivalent ﬁranium content did not exceed 0, 004 percent in any
9f the samples collected. Localities visited included black shale in the Madera formation of Pennsylvanian
age near Tres Ritos, Taos County, Néw Mexico (Sample 1); Percha shale (fig., 1) of uéper Devonian age in
‘ Otero and Socorro Counties, New Mexico.(Samples 7-158); shale in the Lake .\;—;lley limestoqe of Mississippian
age in Socorro County, New Mexico (Sample 16): and the upper shaly portion of the Martins limestone of
Devonian age in Gila County,. Ariiona (Samples 106-109), Analyses of these sémples are given in the

appendix,v
RADIOCACTIVE VOLCANIC ROCKS

Radicactivity detected in volcanic rocks examined in this study was not restricted to4a narrow. range
of petrologic types, but was de‘_tected rﬁore consistently in acidic volcanic rocks than in basic ones. The
acidic Bandelier wuff of Pleistocene (?) age on the Jemez volcanié élateau and the rhyolitic tuff in the
Mount Taylor region showed minor abnorrﬁal radioactivity at most places, However, the Abiquiu formation,
an acidic volcanic tuff of early Tertiary age at the north end of the Jemez volcanic plateau, and a Tertiary
acidic tuff in the Zuni basin were not radioactive,

Most dark volcanic rocks examined contained no radioactivity which was détectable in the field;
. howev_ér breccia and rﬁinette in volcani; plugs, such as Ship Rock, Mitten Butte, Ford Butte, and Bennertt

OFFICIAL USE ONLY

ED_006270_00000674-00037



OFFICIAL USE ONLY

14

Peak in San Juan County, New Mexico and Agathla Peak and similar bodies in Monument Valley, Arizona
and Utah, (Williams, 1936) contain slightly abnormal radioactivity, The relatively high potas;ium content
of minette does not appear to be sufficiént to account for the radioactivity of the plugs as Twin Cones, near
Gallup, New Mexico, contains a similar minette which shows no radicactivity, Several monchiquite

volcanic plugs in the Hopi Buttes region were examined but were not radiocactive.
PLANS

i Areas in which abnormal radiocactivity was detected during 1951 in coals and carbonaceous shales and
potential source rocks in New Mexico and Arizona are belng examined by the Survey in reconnaissance

» fashion this year, The areas in which the work is 'being concentrated and the occurrences there of abnormal

radicactivity are summarized below,

. :

1, The east flank of the Chuska Mountains, San Juan County, New Mexico from Chuska Valley
southward to the vicinity of Washington Pass, including Beautiful Mountain where one sample from a coal
bed in the Tocito sandstone contained 0, 007 percent uranium, A brief airborne radiometric survey was
made duriﬁg September 1952 and, although the detailed results are not yet available, one anomaly of
possible interest was found, Exposures of coal and carbonaceous shale are poor and the ground reconnaissance
is being made with the most sensitive radiometric instruments available,

2. The Mount Taylor-Mesa Chivato région contains slightly uraniferous volcanic rocks resting on
coal-bearing Cretaceous strata, The coal and carbonaceous rocks are being examined in detail, An
: important part ,éf the investigation in this area is the study of the regional geology of the tuff to determine
as far as possible the former extent of the tuff to focus attention on areas where carbonaceous rocks once
were overlain by it,
3. Mesa Prieta, Sandoval County, Ne;v Mexico consists of Cretacecus coal-bearing strata capped by
volcanic rocks, Little is known of the volcanic rocks but Mesa Prieta is about half way between the Mount

. Taylor-Mesa Chivato region and the Jemez volcanic plateau, where slightly radioactive voleanic rocks occur,
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Exposures iﬁ the vicinity of Mesa Prieta are poor and reconnaissance radiometric examination is being made
with the most sensitive instruments available, Ap airborne radicactivity survey will be made if feasible,
4, Chacra Mesa, McKinley County, New México. consists of coal-bearing rocks that may once have
been overlain by volcanic rocks, Preliminary reconnaissance is beiﬁg undertaken,
5. The Black Mesa region contains coal-bearing rocks, and a natural coal ash at the Tuba City mine
contains 0,004 percent uranium, Possible sources of the uranium have not been recognized. Some coal
' beds in the nearby areas could be mined by stripping and other strippéble coal beds probably exist in the
Black Mesa region, Coial beds and carbonaceous rocks are being examined wherever possible, In addition,
reconnaissance is being continued in the Jemez Plateau and in the Nacimiento region,
Plans for work on La Ventana Mesa, Sa.ndova\l County are given in detail in TEI-241 (in preparation,
Throughout the reconnaissance, data on volcanic rocks are being géthered, These data will contribute to
. knowledge of petrologic types of volcanic rocks containing disseminated uranium, the areal extent of these

types, and the natural conditions under which uranium could be released from them,
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APPENDIX

Samples collected for laboratory analysis, 1951

Sample eu U Ash U in ash
- Number ~ Percent Percent Pércent Percent " Location and Remarks
BNM=0 0,0026 0, 0010 . Pumice, mine ca, 5 miles north Grants, N, Mex,
1 0, 002“_ 0,001 Bituminous shale, marine ‘Pennsylvanian {Madera
. ‘ : ~ fm), 1,9 miles east of Taos-Mora County line on
N. Mex, State Hwy, No, 3
2 0 012 0,010 Coyote Mining Dist, , ‘Mora County, N, Mex,
) Carbonaceous shale associated with sandstone-
type copper deposit, Sangre de Cristo fm,
{Permian}
3 0, 006 0,004 ‘ Tailings ftbm prospect pit, Coyote Mining Dist,
4 0,010 0,009 . _Tailings from prospect pit, Coyote Mining Dist,
. : 5 0, 003 0.001 Guadalupe mine, Guadalupe Co., N, Mex,
= Carbonaceous shale associated with sandstone ~
type copper deposit, Santa Rosa sandstone,
Triassic i
6 0,002 0,002 ‘ Guadalupe mine, carbonaceous material in
sandstone

7  Less than .
. 001 . . Base of Percha shale {Devonian} Alamo Canyon,
Otero Co,, N, Mex,

8§ =004 002 " Caleareous zone in Percha shale, ca, 15 feet
above base, Alamo Canyon

9 0,004 0,002 ) Calcareows zone in Percha shale, ca, 22° above
base,Alamo Canyon

10 0, 003 Percha shale, Alamo Canyon,Basal 3° of 6°
" shaly unit
11 0,002 : . Percha shale, Alamo Canyon,Upper 3° of 6°
: shaly unit
12 0,001 "~ 'Percha shale, Alamo Canyon,Nodular unit below

" contact with Lake Valley limestone (Miss, )

l 13 0,001 Percha shale, 20° from base, Rhodes Pass, . San
4 Andres Mts,, Socorro County, N. Mex,

14 0,001 Percha shale, 20° unit above No, 13
OFFICIAL USE ONLY
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"Samples colléctevd for laboratory analysis, 1951--Continued

ED_006270_00000674-00042

L}

Sample el U Ash U in ash :
Number Percent Percent Percent Percent Location and Remarks
BNM-15 0, 001 Percha shale, 10° unit above No, 14
16 0.002 Calcareous shale, in Lake Valley limestane
{Miss, ) Rhodes Pass :
17 0,002 Carbonaceous shale, Mesaverde fm, (Cret, )
ca, 5 miles east of Engle, Sierra Co,, N, Mex,
18 0,001 0,001 31,0 0, 003 Coal, Mesaverde fm, (Cret, ) Lobo Canyon west
of Mt, Taylar, Valencia Co., N. Mex,
19 0,002 0,001 Pumice, mine ca, 5 miles north Grants, ., :7. .,
Valencia Co., N, Mex,
20 .0, 003 0,001 Pumice, mine ca. 5 miles north Grants, N, Mex,
21 0,004 6,002 Clay, playa below pumice mine, 5 miles north
. ° i Grants, N, Mex,
: 22 0,002 Carbonaceous shale parting, Dakota sandstone
{Cret, ), 3 miles north Prewitt, Valencia Co,,
N. Mex,
23 0,002 Carbonaceous shale parting, Dakota sandstone
" {Cret,), 5 miles north of Grants, N, Mex,
24 Less than . Santa Fe fm, (Pliocene), pumiceous, 3 miles
0.001 south San Ysidro, Sandoval Co,, N, Mex,
25 Lessthan 001 33,2 0, 004 Coal, Mesaverde fm,, San Ysidro coal field,
0, 001 Sandoval Co,, N, Mex,
26 0,001 0,001 Clay, ovérlying No, 25
27 0,002 Shale, overlying No, 26
28 0,004 0, 008 Aggregate of rock types, Spanish Queen mine,
Abo fm, (Permian), Jemez Canyon, Sandoval
Co,, N. Mex,
28 0,007 0,008 Carbonaceous shale, Spanish Queen mine
_ 30 0,009 0. 0609 Carbonaceous shale, Spanish Queen mine
. 31 0, 005 0, 006 Sandy carbonaceous shale, Spanish Queen mine
32 0, 007 0, 008 Copper mineralized zone, Spanish Queen mine
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Samples collected for
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laboratory analysis, 1951--Continued

@ )

Sample el U :
Number Percent Percemt Location and Remarks
"BNM-33 0, 007 0, 008 Copper mineralized zone, Spanish Queen mine
34 0,004 0,003 Copper mineralized zone, Spanish Queen mine
35 0,007 0,009 Carbonaceous shale, outcrop adjacent to
Spanish Queen mine
36 6, 019 0,015 Pod=1ike mass, copper mineralized zone, Spanish
" Queen mine :
37 0,006 0,005 Copper mineralized zone, Agua Zarca sandstone
i {Triassic Senorito Dist,, Sandoval Co,, N. Mex,
38 0,005 0. 005 Copper mineralized zone, Abo fm, (Permian)
Piedras Negras Canyon, Sandoval Co,, N, Mex,
39 0,002 0,003 Copper mineralized zone, Poleo sandstone
. (Triassic) Cobre Wash, Rio Arriba Co,, N, Mex,
40 0,003 0, 002- Carbonaceous shale in Wanakah fm, (Jurassic),
Butte 2 1/2 miles south of Coyote, Rio Arriba
Co,, N, Mex,
41 0,002 Carbonaceous shale in Dakota sandstone {(Cret, ),
San Ysidro coal field, Sandoval Co., N, Mex,
42 - 0,001 6,001 ' Carbonaceous shale in Dakota sandstone, Below
' No, 41
Note: Samples 43-92 included in Trace Elements Invéstigations Report 241
" {Vine, Bachman, Read, Moore)
93 0,006 Rat excreta associated with Bandelier tuff, Jemez
volcanic plateau, Sandoval Co,, N, Mex,
94 0,005 Tuff, same locality as No, 93
95 0. 006 0,003 Bandelier tuff {Tertiary), Rio Las Vacas Canyon,
Sandoval County, N. Mex,
0, 003 0,003 Bandelier wiff, Jemez Canyon, SandoVM County,

N. Mex,

Note: Samples 97-101 included in another report, {(Vine, Bachman, Read, Moore),
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Samples collected for laboratory analysis, 1951~~»Cqminued

s =)

Sample el U Ash U in ash ‘
Number  Percent Percent Percent Percent Location and Rematks
BNM-102 0,010 0,010 45,5 0,021 Ceoal, Tocito sandstone, {Cret,), Beautiful
' Mountain, San Juan County, N, Mex,
103 0,006 0,007 56,1 0,013 (Coal and bone, Tocito sandstone, Beautiful
- Mountain
104 0,002 0, 002 Iron stained Tocito sandstone, Beautiful
Mountain
165 0,002 0,002 Pierre shale (Cret, ) associsted with basaltic

dike, Huerfano County, Colo,

106 0; 004  Less than 93,2 Less than Lower 5° of 20° shale in Martin limestone
0,001 0,001 (Devonian) Gila County, Ariz,

107 0,004 Lessthan 910  Less than Second 5° above 106
0,001 0, 001

. 108 0,003 88,4 ~Third 5° above No, 107

109 0,004  Less than 81,8 Less than Top &' above No, 108

0,001 0,001
110 0,002 91,5 Carbonaceous shale, Cretaceous, Deer
' Creek coal field, Gila Co,, Ariz,
111 0,004 0,002 79,0 0,003 Carbonaceous shale, Cretaceous, Keams
Canyon, Navajo Co,, Ariz,
112 0, 004 0,002 91,5 0,002 Carbonaceous shale and stone above No, 111
113 0,003 . - 0,002 97.8 0,002 Natural ash, upper 1° of 2° Tuba City coal
mine, Coconino County, Ariz,
114 0,005 0,001 93,9 0,004 Natural ash, below No, 113
115 0,002 - 0,001 42,5 0,002 Bony coal 5, 5° below No, 114
&
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GEOLOGICAL JURVEY

GEOPHYSBICAL OBSERVATIONS IN FARTS OF THE GRANTS DISTRICT,

MeKINLEY COUNTY, NEW MEXICO®
By
EKenneth L, Cook and Galvin K, Moss

August 1952
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GEOPHYSICAL OBSERVATIONS IN PARTS OF ’i‘% GRANTS DISTRICT,
‘MoKINLEY COUNTY, NEN MEXESO
By

femmeth L. ook and Calyin K. Mosg
Aﬁﬁ?ﬁ&ﬁ?

‘ Geophysieal observations nesr Haystack Mess in the Grants district,
MoKinlsy gaaﬁﬁyg Hew Mexico, hwd the dusl objschbive of investlgating
the unususl occourrence of negative seromspoetic avomelies in slose
azgvcisation with sirborns redicactivity snomslies, and of dnvestigaling
other geophysical wethode which might assist directly or indirectly in
the sesreh for uraninm ores in the Granbs distriet. Oround megunstometer
tests indicate the appsrent correlatlon shown in the alrborne date ls
fortulbous.

Ground megnebomster and sellepotential swrveys on an experixental
bagle mey be Justifisd to test the applicabllity of these methods in
future exploration. Aeromagnetlc surveys would sid fisld geologie
stuiies iﬁ.ima&tixg soncealed Tertiary intrusives, which mey bhave sifscled
sre iocalization,

vganﬁinﬁgﬁien aof %hé alrborne radiometric survey of the Todilto
limpetone cuborep iz recommended to search for promising arsas that wmight

govbain additional deposibs.
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INTRODUCTION

In & combined alrborus raéiaaativit§ snd seromagnetic suwrvey in the
vicinity of Grants, Hew Mexico, made by the U. 8. Geologleal Burvey on
May 28, 1951, an unususl associlation of radicsctivity and vegabive
magnetic anomslies was noted {&tﬁaﬁ, 1951). s it was thought that this
aﬁﬁﬁgiaﬁiam might reflsct a genetic relationship between the uranium
mineralization and the geologic strusture causing the negative magnetic
effect, further imvastigatiag seemed advisable.

v%ﬁkﬁecambﬁr 12 snd 13, 1951, field exmminabions were made in
se08, 19 and 25, T. 13 Noy R. 10 M,, Ko Mo B, and Po Mo, %ﬁgimlay County,
Hew Mexico. Brief ground magnetometer tests were also mede in sec. 19.
The magﬁata&gtﬁr test ares li@s sgbout 1 mile south of Haystack Mesa,
about 6 miles north-northeast of the village of Bluewater {Bluewster
liss about 12 miles novrdhwest of the city of Grants), or aboub 20 miles
northwest of Mount Taylor. Section 25 lies about & miles east-southesst
of Haystack Mess, about 9 miles northeast of the villagé of Blusweter, or
ghout 1% milss am&%hg&st of Mount Taylor.

The field examinations had the dusl purpose of investigating by
g&azagia and ground megnetomsber Lraverses the unuswal occurrence of the
observed meg&tivg magnegia aﬁamalias in elﬁse associstion with observed
radivactivity avomslies, and of invesbigating the possibility that obher
geophyeical methods, in addition to the standard radicactive method
already employed, might offer some additional help, either directly or
indirectly, in the search for wranium ore in progress in the Grants
districts
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The writer wishes to thank Me. Irving Repaport of the ﬁt@ﬁie Energy
vgammissiaa and his staff for thedr eaoperatian and help given in several
conferences during the field tests and examinations. The work upon
which this report is b&s&&~wag dan@ on b@hglf qf the &?&micvﬁnergy

Sammi&eiama
ﬁﬁﬁERAL GEQLQQEQ ﬁﬁL&?iQﬁSﬁl?&

The Grants district lies along the northern flank of the Junl Uplift
which is & northwestuard-trending dome of early Tertlary age covering
epproximately 2,000 square miles (Towle and Repaport, 1952). Sedimentary
rocks of Jurassic and Uretaceous age are exposed in or near the area in
which the field examinations were made. In sec. 19, where the magnetom-
eter tests were made, are the voleanic cone El Tintero (fig. 1) aud
sn sxbensive lava bed that axﬁeaﬁs éonﬂhwarﬁ to the village of Bluewaber.
Mount Taylor lies aboubt 20 miles southeast of Bl Tinterc. Humt (1938,

e 73} deseribes the area north of Bluswabsr, which includes the
&1 Tinbere cone sres; as followss

Very recevt flows of basalt are found in the valley of
the Rio San Jose along the south bordsr of the {Mount Taylor)
volesnic fleld, These flows were glven only casusl abhtenbtion,
because nops were supplied by venbds within the (Mounmt Taylor)
Field. Some of the venbs are along the easst side of the Zuni
Hountaine, others are norih of the village of Bluswaber, aud
obhers are near Laguna Pusblo. The flows have exceedingly
fresh surfeces, which, conbined with their position in th=
valley botlom, meke them appesr ss if they had been [lowing
only yesterday. Thess flows are wore ferromsgnesian than most
of the sheet eruptives of the Mount Taylor voleanic field, ,
They congist of labradorite with a high percentage of olivine,
slightly less augite, and some magnetite.
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In the test area in sec. 19 the prominent geologic features ars:
(1) the red southward-facing cliff of Entrada sandstone capped with
Todilte limestons, which forme a bench or cuests extending to the north
avay from the cliff and (2) El Tintero volcanic cone {figs. 1 and 2).
Bxposures of the lave bed extend northward from El Tintero to within
about 500 feet of the south face of the cliff (fig. 1). A mantle of
alluvium, probably between 2 and 5 feet in average thickness, covers
the Todilieo limestone. Except at or neer the edge of the eliff, the
alluvium is probably sufficiently thick o mask completely the
radioactivity of the ore within the Todilto limestone. At lsest
locally in this erea the alluvium or residusl soll spparently contains

gome redivsctive minerals.
Uranium deposits

The teats and field examinations discussed in this repori were
confined solely to the ore deposiits in the Tédilbo limestone, whigh
is the principal ore horizon in the &rants dis@riaﬁe |

Eramium.ﬁapaai@s of the Grants éisﬁriéﬁ_g&é described bgf?awla
and Rapaport (1952) as follows: N | s

280 azz’r@g@lﬁi‘ ¥ bl&ﬁk@t’“typ& weanium dﬁpﬂﬁit& are in v
terrestrial Jurassic sediments. The principsl ore-horizon is
the wpper recrystellized portion of the Tedilto limestone.

This linsstone srodes ag benches one-half to three miles wide,
snabling relatively cheap exploration and open-pit mining. Ure
depeelits have also besn discovered in the sand lenses of the
Morrdson formation, 500 to 800 feet stratigraphically sbove ths
Todilto. The Morrison erodes into steep ¢liffs, necessitating
more expensive exploration and mining methods,
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The uwraniuwe miperals in the Todilto are carnotibe,

tyuyamunite, and uranophsne; finely disseminated plichblende

is found vhers the deposite are removed from the effects of

supsrficial oxidation. Gangus minersle are pyrite, hemmbite,

caledite, and traces of barite and fluordite. The sandsions ores ‘

in the Morrison contaln carnotite and schrosckingerite, sssoclated

with limonite and organic material. The ore deposits are bellsved

to have schisved thely present fovm by the latersl percolation

of slightly hested Tertiary wsters., Uranluwm, however, msy have

originelly been contribubed during the Jurassic.

heeording to J. W. Gruner {personsl comminication from I. Rapaport),
hematite existing ss 2 pseudomorphic replacement of pyribe is asscclabed
with the weaniun minerals in sec. 19, Beeause of this replecement the
gre is now lmpoverdished of pyrite and relatively enrished with hemetite.

In sec. 25, however, & normel awmount of pyrite is found in the wranium
ore, ag replucsmendt of the pyrite by hepatlite has not scowred to suy
songidersble sxbent {personal commumdcabion from I. Hapapord). The "normel?
smount of pyrite is probsbly considersbly less than 1 percent in bterms of
pareentage of the rock wolume.

To the peophysiciat, the problen of whethsr the uranium deposits way
be genetically related to dikes, known to exist in the Granbs district, is
of parssount dlmportence prioeipslly because the discovery of the dikes is
possibly awenabls to geophysical methods,

Aecording to Bapapord {pereonsl communicabion), however, no genebls
relationshiy botween the dikes and the ove bodies is known. He stabted
further that in the Laguns svesn, sast of Grante, good exposurss of dikes
which eubt the wranium bodies vers Tound, thme indiceting that some of the

s

Glkse are older than the uwrsnium bodiess,
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A

INSTRUMENT AND PIELD THCHNIQUES

A ataaﬁ&xﬁ, temperature~conpensabed &3&&&1& vertical magnetomster
witli a ssusitivibty of 29 gémmﬁs per seale division wes used for the
groupd surveys. Jihrse braverses werse medes  one insofar as possible
directly below sirborne line 8 {?r&v@rse 8)s one trending north from
the north edge of the lava, up and over the south face of the cliff,
and approximetely 1,600 feet along the Todilto limestone bemch (Traverse
A}; and a third over a wranium body {Traverse I). About 140 megnetom-
ster shbatlons were cccuplied in a btotal traverse disbtance of shoud
73500 feet. The megnetometsr cheervations vere made gensrally atb
W oy 25=Loob inbervals over exposed lava beds or in aress of sieep
magnetic gradients, abt 25 or 50-foot Intervels over miveralised
areas, and ab lﬁﬁﬁ to 200=-foot intervals over unmiverslized areas
or arsas of gentle magvetic gradienis. Qistamgﬁa along Lraverses

~were mpasured with & cloth fape.

The ground megnetometer traverses within the area of the
Atehlson, Topekea and Santa Fe Rellwsy grid system were tied to this
grid. The traverses beyond the area of this grid sysbtem were tied
to consplouous fentures on the groﬁ$ﬁ35é§§& éévraaéé; ciiffs} o
Bl Tintero volcanle cone, and isolated trees, which were plainly
vigible on the serisl photograph §a§prcximats soale of the seriasl

photograph: 1.8% inch squals 1 mile).
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MAGNETIC OBSERVATIONS

Ground nagnetometer traverse & is characterised by a gradual
decreass in vertlesl msgnetic intensity southeastwerd agross ithe
beneh or cueste toward the oliff, a minimum of aoout 1,400 gannmes

near 200B (about 250 feet south of the sdge of the cliff)

ag¢mm§aaiaé by & small meaximum near 375E, and 2 nighly irregular
intenaiﬁy pattern for the remainder of the traverse (fig. 3).

The irregular magnebic inteusity pabtterv southeasnt of 3758
is probably caused by lave lying immedlately bensath the thin
mantle of alluvium. Lave is exposed in some places along

- treverse B southeast of the vosd, and probably extends northwest-
ward benesth the alluvium at least as far as 375E,

The negative anomaly at 200B may be caused by a dike, with
inverse remavent magnetiszstion, or, eqﬁally plavsibly, the negative
anomaly may be the megrnetlc manifestation of ithe northwest edga of
the lava bed, 3ma11‘piaaas of lava float wers tested and found o
revsal girong remanent megnetizetion, bul no oriented specimens
from outerops wers taken,

The aeromagnetic anomaly can‘bé eafveléﬁea,raas&nabiy well with f
the ground megretic snomely. The sinimun of the seromagnetic
anomaly {fig. 3}, which is sbout &0 g&mmaslin m&gniﬁu&e, lies about
230 Ieset northwest of the minimum of the ground msgnetic anomaly.

The offset is probebly csused largely by either errors of location

- ED_006270_00000674-00056
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or instrumentel lasg, or a combination of these facltore; the awouni
of offset lise wilhin the margin of location error for airbarna
surveys. 4&s the airborne messurements are of fotal intensity -
measured from an arblirary detus, the:a can be no direct comparison
with the magoitude of ground measurements of vertical intensilty.

The sirborns redicsctivity maximum (£ig. 3), located at about
10308, liss over or close Lo sreas whers uranium minerals are known
o vecur at shallow depths in the limestone forming the top of the
cuesta, The radiosctivity peak lies about 1,000 feet northwest of
the aeromsgnetic minimum and sbout 1,230 feet northwest of the
ground magnetic minimum, |

The general pattern of the maguetic profile of %rav&wae A
(fig. 4) is somevhat similar to thet of traverse 8, Southward
over the Todilio benck, the vertical megnetiec intensiby decresses
and resches a minimum of about 1,800 gammas at 150, about 250
fest gouth of the edge of the oliff, then increases in magnitude
to station 75H, where an Irregular inteusity pabtern begine and
persists to the south over the lava bed. The irregular intensity
values indicate that the lava extends north &t least as far as sboub
T58. A4z béfar@, the negative cenbter is due elther bo an inversely
magnetized dike or is the megnetic manife&taﬁian of the north
edge of the lave bed. ‘

The trend of the magnetic nepative anomsly, as &k&tch@é on

Tigure 2 on the basls of treverses 8 and & only, is approximately
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sagt-northeast or parallel to the face of the ¢liff. The date ave
insufficient to interpret confidently the significance of the magnetic
trend.

Ground megnebometer traverse I (fig.3) was taken over a
uwranium body. There are slightly snomalous megnetic intensities in
placee on this traverss, bub any interprstetion of them ils inconclusive
because of the broken drill rods that were left in st lssst ome of

the many drill hoelss slong the traverse,
CONCLUSIONS

The results of the ground megnetometer tesis.indisabe that the apparent
c&fral&tiﬁn between the negative asromsgnetic ancomly and the |
positive airborme radicsctivity anomaly is probably fortultous
apd canpot be attributed to & gemetic relabionship between uranium
mineralization and the iptrusion of dikes or the extrusionm of the

hagaltde lave flow.
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USGS TEIR-24L, Part II

RECOMMENDATIONS

The existence of hematite in the ore and especially the shallow depth
of the ore may justify some ground magnetomster surveys of an explorvatory
nature in the future, Magnetomebter tesbs should be nade firﬁt in a
drilled-out area where lost tools have been carefully recorded, %o
ascertain whether recognizable mapgnetic anomalies exist over or ad jacent.
to the uranium ore, Such magnetomebler tests should be made first in
sac. 19, where more hamaiita exists, and next in sec. 25. Unless
recognizable magnetic andmslies over or asdjacent to the ore sre firmly
eétabliaha&s ne extensive ground magnetometer exploration will be
justified. The experimental work discussed is not included in current
Survey plans, bub it will be considered if the Commission so requests,

Towle and Rapaport have sugpested that the ore deposits have
achisved their present form by the lateral percolebion of slightly
heated Tertiary waters. If this iz btrus the location of concealsd
Tertiary intrusives might help to indicate the probable sources of the
heat and the direction of wigration of the waters, Airborne magnstic
surveys would aid greatly in locating such inbtrusives; and, if the
Commission wishes, the Jurvey will consider undertaking such surveys.

To dabe all large airborne radicsctive snomalies found over the

 Tedilto limestone can be corelatsd with the cceurrence of uranium

UFFICIAL USE QNLY
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minerals in the ground. Airborne radiosctive snomsliss found
ccegsionally over the lava beds are apparently not ss dlagnostic,
however, as they mey be thé'eamglativa sffect of widespread traces
of rediosctive material. In many places the mantle of alluvium mesks
the rediosctive sffect of ﬁramiamwbazring vedrock, and wranium ore
bodies, without accompanying airborne radiocactive anomslies, have
been found {personsl ammmnn&catlan from I, Rapaport). |
ﬁanhznu&tlam of %&e airborne radiomeiric survey of the aatcray
of the Todille, gamgl@ﬁad thus far only in the Grant& &istricﬁ,’iﬁ
recommended on & veglonal scals to oubtline promisimg arses that
- might contaln additional deposits. Sueh a survey would cost about
_@lﬁ,@%@; and if approved by the Commission, mxght be undertaken by the
Sﬁfv&y in th@ 1953 field pesson,

Brief experimental a&lpraﬁénﬁial traverses probably should be
wade ho determine whether or not this method can be applied to the
Urante-type deposits in fuburs exploration. The al@etrical teshs
should be made gr@f@rably in the early spring when the molst ground
will afford better contact for the nonpolarizing elsctrodes. The
probable great depth to the ground wabter table, the swmall percenbage
of pywiﬁé, and other Psebors dininish the likelibood that subsitantial,
conslstent, self-potential anomalies will be found assoclated with
the ores. The shallow depth of the ore and the presence of pyribe, howe
ever, seem to Justify at least some brief experimental slectrical %ﬁgtéa

Hone sre plammed now bub they will be considered if the Commission desires.
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UNITED STATES

DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
WASHINGTON 25, D. C.

AEC-55/2

Dr. Phillip L. Merritt, Assistant Director
Division of Raw Materials

U, S. Atomic Energy Commission

P. 0. Box 30, Ansonia Station

New York 23, New York

Dear Phil:

Transmitted herswith for your information and distribue-
tion are 8 copies of Trace Elements Memorandum Report 161, "Air-
borne radiocactivity survey in the vicinity of Grants, McKinley
and Valencia Counties, New Mexico," by Frank W, Stead, July 1951,

Although this report falls in Category IV (Airborne De-
tection), we do not plan to send it to Oak Ridge for distribution
as Series B under Physics and Mathematics, We feel that this re=
port is largely of current geologic interest and does not contain
sufficient basilc data of general scientific interest to warrant
such distrihution.

Other copies of this report are being distributed as
shown on the attached distribution sheet.

Sincerely,
DT
AL

f’{Z"’ W, H. Bradley
}/ Chief Geologist
y.

/
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AIRBORNE RADIOQACTIVITY SURVEY IN THE VICINITY CF
GRANTS, McKINLEY AND VALENCIA COUNTIES, NEW MEXICO

by
Frank W. Stead
ABSTRACT

An airborne radioactivity survey in the vicinity of Grants, New
Mexico, was made on May 28, 1951; aeromagnetic measurements were made
concurrently with the radioactivity measurements. Several radioacti-
vity anomalies were noted in conjunction with negative magnetic anom=
alies; this association is unusual and may reflect a genetic relatione
ship between the uranium mineralization and the geologic structure
causing the negative magnetic effect, Further investigation of the
vicinity of the anomalies néar the Haystack area, including a

ground magnetometer survey, seems warranted.
INTRODUCTION

The airborne radicactivity survey in the vicinity of Grants,
New Mexico, was made on May 28, 1951, as a part of a cooperative pro-
gram with the U, S, Atomic Energy Commission. The accompanying mep,
figure 1, shows the location of the radiocactivity and aeromagnetic

anomalies over an area of about 45 square miles.
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The survey was made by Geiger-counter and scintillation-counter
equipﬁent mounted in a Douglas DC~3A aircraft, Aeromagnetic measure-
ments were made concurrently with the radioactivity measurements,
All traverses were flown at a nominal 500-foot flight le?el at quar-
ter-mile intervals. 4erial photographs were used for pilot guidance,
and the flight path of the aircraft was recorded by a gyrostabilized
continuous‘strip—film camers, The distance of the aircraft from the
ground was measured with a continuously recording radar altimeter,

A total of 2} hours were spent in actual surveying. Approximately
300 miles of traverse were flown,

‘The flight lines in the ares, shown on figure 1, were oriented
to give the maximum coverage of the outcrop of the Todilto limestone
of Jurassic age with the objectives of determining the response of
the radiation detection equipment over known radiocactive mineraliza-
tion and of locating other radicactive deposits in the general vig-
inity. One flight line, the extension of line 7 westward along the
outcrop of Todilto limestone to near Gallup, New Mexico, has not been
plotted on a base map as no anomalies were found along that flight

lineo
RADIOCACTIVITY MEASUREMENTS

All radiocactivity measurements were made approximately 500 feetl

above the ground by: (1) a dual channel radiation detector employing
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19 2 by 42-inch Geiger counters; and (2) a scintillation detector
employing 4~inch diameter by 2-inch thick sodium iodide crystals.,

The dual=-channel radistion detector has two output channels,
the © channel and the T-C chamnel, The C channel records the mule
tiple or coincidence pulses originating from hard cosmic radiation
striking the bundle of counters; the T=C channel records the anti~
coineidence pulses or the total counting rate minus the coincidence
counting rate. A portion of the record for the T=C channel is
shown in figure 2 A where the average counting rate is roughly 300
counts per second at 40 divisionson the E-A tape. The time constant
of the T~C charmel of the dual-chamnel radiation detector, with a
standard counting-rate meter output, is one second,

The scintillation detector consists of the 4~-inch sodium iodide
crystals as the radiation detector proper, a pre-amplifier, a linear
amplifier and discriminator, and a modified countingerate meter,

The only unusual feature is the modified countinguraté meter which
records automatically alternate one~second measurements from two
identical output stages; thus, each channel accumulates pulses for
one second and records that measurement in the following second to
complete the cycle, Thus, the output ¢of the modified counting-rate
meter is comparable to that of a scaler for a one-second period of
measurement, an improvement over the slower and more complex response

of a standard counting=-rate meter with a one~second time constant,
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The automatic correction of the radiation measurements for vari-
ation in distance of the aircraft from the ground, achieved by utili-
zing the radar altimeter output to modify the counting-rate meter
output, was applied only to the modified counting-rate meter of the
scintillation detection equipment; it was not applied to the dual-
channel radiation detector. Using this correction, an anomaly will
maintain the same apparent amplitude when measured between 250 and
1,000 feet above the source, although the statistical fluctuation
of the measurements becomes larger with increase in distance from
the source,

| During the survey, the Geiger counters were connected through

a pre-amplifier tos (1) the dual-channel radiation detector (T-C
channel); and (2) one of the modified counting~rate meters of the
scintillation detectlon equipment whose output was also corrected
for distance from source. Comparison of figures 2 A and 2 B shows
the gain in resolution of the modified counting-rate meter with a
one~second period of measurement, where the standard deviation would
be W, over the typical counting-rate meter of the duasl-channel ra-
diation detector with a one-second time constant, where the standard
deviation would be J:‘Z-I\I-X.T-C o

A Halross Model 939 Scintillometer was carried during the sur-
vey and by visual comparison with the records of the other equipment

was found to be relatively sluggish and insensitive,
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Measurements of total magnetic intensity were made simultaneously
with the radicactivity measurements, using a Model ASQ=34 airborne

m&gnetometer,
Extent of coverace

At a nominal 500=foot flight level, the width of the zone from
which the radicactivity is measured is at least 1,400 feet, Thus,
at guarter-mile spacing of flight lines or 1,320-~foot intervals, the
entire area should be covered adequately. During this particular
survey, deviations from planned parallel flight lines were made on
lines 6, 7, 8, and 9 to avoid topographic highs where the Todilto
outerop was lacking. It is possible that small areas of congidersble

activity midway between flight lines 6 and 7 may not have been noted.
Location of anomalies

The approximate location of each radjocactivity and magnetic anom-
aly is shown on figure 1 by appropriate symbols. The compilation and

plotting of data _/ require the assumption of straight~line flight

_/ Jensen, Homer, and Balsley, J. R., Jr., Controlling plane pos-
ition in aerial magnetic surveying: Eng. & Min. Jour., vol. 147, no. 8,
pp. 9495, 153-154, August 1946,

and congtant ground speed between recognizable positions plotted on the
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meps; thus, if the distance between such points is large, the error
in estimated position midway between the points may be considerable.
In this survey, the location of anomalies, as shown on figure 1, is
correct within 300 feet; more precise plotting is not possible due

to inaccuracies in the base map of that order of magnitude,.
RADIOCACTIVITY AND MAGNETIC ANOMALIES

The radicactivit> and magnetic anomalies recorded during the
survey are listed in table 1 and are shown on figure 1 By appropriste
symbols, Small changes in radiation intensity occurring over a flight
distance of more than 1 mile (2, seconds average flying time) probably
reflect a characteristic of the soil mantle or formations exposed at
the surface and have not been shown as anomalies,

The pertinent E~A records for the anomalies of greatest interest
near the Haystack area in Sec, 19, T. 13 N., R. 10 W., are shown in
figures 2 4, 2 B, 2 C;, and 2 D, The records for the scintillation
detector during this particular survey were essentially valueless due
to excessive noise in the amplifier and were used solely as a confirm~
ation of anomalies rescorded by the duasl=channel radiation detector.

Figure 2 A 1s the E-A record of the Geiger counters from the T=-C
channel of the dual-channel radiation detector and is uncorrected for
variation in distance from ground. The counting rate at 40 divisions

is approximately 300 counts per second with a one~second time constant;
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Table 1

- Radioactivity and Aeromagnetic Anomalies

Location of Location of
radiocactivity aeromaegnetic
Flight line anomaly 1/_ anomaly 1/
4 No. 1254.88 2/
5 No, 1301,58
- No. 1303.68
7 No, 1380,78
No, 1389.4M No, 1389.7
8 No. 1426, 5L No, 1426.0 3/
' No. 1430.2H
No. 14398
g No. 14568 ;
No. 1466,3L No. 1466.2 3/

&/ Location designated by serial number on strip photograph and
by corresponding edge marks on other records; on figure 1 the first
two numbers have been dropped to avoid 5 digit numbers,

2/ 8, M, L after number denote respectively small, medium and
large radioactivity anomalies,

3/ Magnetic anomalies on lines 8 and 9 occur so close together

due to overlapping of flight paths that they are plotted as one
anomaly on figure 1.
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thus, the standard deviation of measurement is slightly less than 3
divisions on the E-=A tape. The large anomaly at 1426,5 is roughly
§ times the standard deviation of the general background counting
rate; the medium anomaly at 1430 is roughly 3 times the standerd de-
viation,

Figure 2 B is the E~A record of the Geiger counters connected
to the modified counting-rate meter including automatic correction
for distance from the outerop., The counting rate at 10 divisions
on thé E-A tape is roughly 300 counts per second, the same as for
the dual-channel radiation detector, but the measurement reflects a
one-gecond period in which the pulses are accumulated as in a stan-
dard scaler rather than a one~second time constant. The standard
deviation for each one-second pericd is the square root of the total
gvents in that second. Compérison of figures 2 A and 2 B shows the
adventage of sharpening‘the resolution of measurement; the anomalies
in‘2 B are considerably easler to interpret than those in 2.A.

Figure 2 C is the radar altimeter record. The distance from
the ground for the large anomaly at No. 1426,5 was 400 feet and for
the aﬁomaly at No. 1430 was also 400 feet,

Figure 2 D is the E-A tape for the magnetic airborne detector
where the full-scale deflection was 200 gammas; thus, several scale
shifts were made to obtain a complete record of the negative anomaly

whose minimum was at No, 1426, It will be noted that the large
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radicactivity anomaly at No, 1426.5 is almost coincident with the
sharp negative Qagnetio anomaly, in excess of 500 gammas, at No,
1426,

The significantportions of magnetic measurements have been rec-
tified and are shown as magnetic profiles for flight lines 7, 8, and
9 in figures 3, 4, and 5 respectively, Rectification of measurement
here includes changing to rectilinear coordinates and adjusting the
horizontal scale to 1 inch fo the mile and the vertical scale to 1

inch equals 160 gammas,
Interoretation of anomalies

The inferpretaticn of the radioactivity anomalies is relatively
gtraightforward as nearly all the anomalies can be directly related
to ground areas where present exploration is underway. Exceptions
are anomalies No. 1380.7 on line 7, No. 1439 on line 8, and No. 1456
on line 9 that, from examination of the strip photograph, do not ap~-
pear to be relsted to any présent exploration., However, these anom-
alies are all small and may represent no more than small local areas
in which the general level of radioactivity is several times normal,
a not unusual variation in background.

In the vicinity of the Haystack area, Sec. 19, T. 13 N., R. 10 W.,
the almost coincident occurrence of medium and large radiocactivity

anomalies with sharp negative magnetic anomalles is highly unusual,
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Although the relationship may be one of chance, the two cases separ-
ated by 0.7 miles suggest a possible genetic relationship rather than
an accidental relationship. The negative magnetic anomaly may reflect
a diabase dike or plug with inverse remanent magnetization; thus, the
uraniun mineralization in the Todilto limestone may be hydrothermal (?)
and genetically related to a buried diabase dike or plug which was the
source, or channelway, for the mineralizing solutions. The nearby pre=-
-sence of a volcanic cone one mile to the south of the Haystack area
lends credence to this possibility,

The negative magnetic anomaly, No, 1426 on line 8 and shown on
the magnetic profile in figure 4, is in excess of 500 gammas and .should

be several thousand gammas if measured on the ground.
CONCLUSIONS

The cccurrence of negative magnetic anomalies in close associa-
tion with radiocactivity anomalies known to represent uranium mineral-
ization of commercial importance is sufficiently unusual to warrant
further investigation. A ground magnetometer survey, properly coor-
dinated with all available geologic data, is'recommended in the Hay-
stack area, Should such an investigation demonstrate any genetic
relationship between uranium mineralization and the geologic struc-
ture causing the negative magnetic anoﬁalies, further consideration

might be given to a more comprehensive radiocactivity-seromagnetic

survey of the surrounding region.
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224 New Customhouse | L o August 27, 1'95;&. | "
Denver 2, Colorado L _ T

Tos Saéretiiy ‘E;a thebpérating Mttée; DYEA |
From: Executive Officer, DMEA Field Team, Region IV

Subject: Docket No. m~3152 (Umium), nmoah Mines, Inc., Mcxmley
: ﬂonxrty, Few Mexico.

Enclosed are four copies of the report of ﬁeld ex:amnatmn
on the xmb,)ect application and two copies of ?arm 3b. :

AR ' ‘This docket has been closed by this office efrec‘tﬁve
B : " August 16, 195k becsuse the applicsnt bas not provided an appraveﬁ
: : Asnigment of Lease.

Enclosures

RDB:cwm | )

- ee: %ket :
dministrator, DMEA
. WMIraver A
Arnold ‘Brokaw.
AHKoschmann

Chron.
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DMEA OPERATING COMMITTEE
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(date)
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From: ?f’,t,‘cm‘f, nm.ng Division, Begion Iv

" Subject: "Report of Examination - DMEA Docket 3152 (Uranium), _Hanosh

. gninex, Inc., Mcxinley County, R&v Hexico. S

) Enclosed are eleven copies of the engineering report of

examination on the aub.jact dQcket. -

 The spplicent requested $26; hﬁo 69 to drill the px'oper‘by

' on a scale which sppears to.be too ambitious to the examining enginee'r.

. e examining engineer recnmends a drilling program to be = .
- divided into three stages, the work to consist ‘of 342 holes. averaging
| 1&0 5 feet in depth at an estimated total cosrh 'of $13 ,851 00,

We concur in this recwnen&ation. o

W H. King S

SN R~v1eveé by D
‘ DMEA OPERATIEG COMMITTEE

_9-3.54

(date)
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. . _ S _A S . o iN ﬁEéé\’t REFER TO:
PR UNITED STATES S h o S
DEPARTMENT OF THE INTER]OR '

GEOLOGICAL SURVEY'

Qeﬁense m nerals Expto-raﬂon Aﬁm!msfraﬂon
‘ Denver Federsi Center
- Penver 2, Colorade

£ e‘bréary 23 1‘954

uemorandun | ) ,
Yo: ‘.’)HEA Fleld Tem, ﬁeglon W
o =FromA:. | A ﬁ. 'Kosshmnnn

-Sub jects m Docke? 3!52, ﬁamesh mnes, Onc., ﬁc&inbey Gounfy, f&eu ﬂex!co

v Enc!esed are | coples of & geolagic report by J. D. S*traben.
Jr., of the U. $. G‘eaicgfcm ‘Survey mering the abave docket.

 The recomanded plan of explsraﬂen has. been rwts&d 1‘0 agree
with that suggested by Lioyd Fernhem ef the Bureau of Mines offlce ‘Ia
Tucscm, as requested by +the ¥ ie!d 'tm !n Bacember., _

s
A, H. Koschmann

- Supervising feﬂqa}oglisf :
Cotorado-Wyoming '

aEnc losures €1}

. S T , L S . , Rev1ewed by
. o : 'DMEA OrERATING CONMITTEE

=354

(date)
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o . UNITED STATES
. DEPAR']MENT OFTKEINTERIOB
- Geological Survey

. P. 0. Box 360
- Grand Junetion, Colo.

.““Febfﬁafy'ek; 1954, -

. Memorandum . »
- Toz W. H. King, DMEA Field Team, Region IV
" From:  R. P. Fischer, Colorado Platesu District

' Slubjec.t’: DMEA 3152 , Hanosh Mines ; Inc., Ura.nium Property,
‘ McKinley County, New Mexico.. ,

Forwa.rded herewith is carbon copy of Farnham’s report s
DMEA 3152 , Hanosh Mines, Inc., Uranium Property, McKinley County,
New Mexico » 88 requested by Stoms in his memorandum of February

e
/s/ R. P. Fischer
District Supervisor

Enclosure -

. Revieued b
-D .A.A OrERAmNG COMMT PO,

?‘3‘:.i~_;;

(date )

K
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- UNITED STATES .

DEPARTMENT OF THE INTERIOR
- GEOLOGICAL SURVEY:

P. 0. Box 360
Grand Junction, Colo. S
| Pebruary 19, 195k
_ k!emorandm "

To: A. H. Koschmann, Field 'Deam, *
: " Region IV
From: “R. P. ?ischer, Supervisor, N , M/

Colorado Platesu Diatrict

‘Subject: DMEA 3152, Hanosh Mines, Inc., McKinley County, '
’ S Hew Mexico

Transmitted herewith are 11 coples of Strobell's revised |
report on the above application. The reéommended plan of exploration
has been revinea to agree with that suggested by L10yr3. Farnham of
the Buresu of Mines office in '!mcson, a8 request.ed by the Field Team

‘ ’ in December.

Enclqsures 11

| J0S/mir
~ce: A. R, Koschmann (1 extra)
' W. H. King
W. R. Storms
| L
S , . - . : * Reviewed by .
' ' o o . - . | DMEA oPERATmG,c‘omm:E_E
(date)
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UNITED STATES DEPARTMENT OF THE INTERICR
GEOLOGICAL SURVEY
P. 0. BOX 360
GRAND JUNCTION, COLORADO

October 9 , 1953
Memorandum
Tos A. H. Koschmann, DMEA Field Team, Region IV

Froms R. P. Fischer, Acting Supervisor
- Colorado Plateau District

Subject: DMEA 3152, Hanosh Mines, Inc., McKlnley County,
New Mexico B

Transmitted herewith are eleven copies of a geologic report
on the ground leased by the Hanosh Mines, Inc., McKinley County, N.
Mex.- The company applied for assistance in exploring for uraniumj
they propose to do 30;410 feet of drilling and related work at an
estimated cost of $26,460.69. .

- The attached report is prepared by J. D. Strobell, Jr.,
and is based on a joint field examination on September 15 with Lloyd
Farnham, USBM, and Irving Rapaport, representing the applicants.
The examining team also conferred with P. E. Melancon, AEC geologist,
who is in general agreement Wlth the conclusions and recommendations
offered in the report. -

Strobell concludes that exploration in the area has a good
chance of finding 6,000 to 9,000 tons of ore, and thus is favorable
for exploration. On this. b351a, he recommends an exploration contract,
pointing out at the same time, however, that the value of the ore ex-
pected probably will not be sufficient to repay through royalty pay-
ments the entire cost to the government. A program of 155666 feet of .
drilling, smaller than that proposed by the applicant, is suggested /3,851

- I concur with these conclusions. and the suggested plan of
exploration. :

PP 2=

R. P. Fischer
Acting District Supervmsor

Revieweq by

\ ~ D
Enclosures 11 MEA OPERATING COMMITTER

RPF /mlr | w
. : (date) -
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. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
" In August 1953, Hanosh Mines, Inc. applied to the Defense

Mineré.ls«mcplofation Adndnistration; under the Defense Production
Act of 1959,as amende&,. for an exploration loan_amountiiig to
$26,460,69. The application was docketed as DMEA-3152, The funds
fequested were to be used in the exploratory c‘;fiiling of a uranium
prospect situated in the Crants district of northwestern New Mexico.
The property was exandnedl/m September 15, 1953,
' Extensive exploration has been under way in the Grants region
since 1950 when the presence of uranium first was detected. The
deposits occur as sporadic, irregular, blanket-type replacemeiits in
the Todilto limestone and also in some of the overlying formations.
Thé Todilto in the Grants area is a persistent gently dipping (4°) bed

. about 20 feet in thickness which owing to its relative resistm;cemto
erosion, usually caps many of the lower benches and mesas along the
valley floors.

The project property covers an unexplored area of about 43 acres
that is underlain by this ore-bearing limestone. Except in i:he
immediate vicinity of the outcrop the favorable bed is usually completely
covered with varying amounts of soil and younger sediments, which
increase progressively in thickness down the dip of the limestone.
This mantle of overburden not only covers the area proposed for
éxploration but prevails generally throughout the district. Structural

controls or other ore-guides usually are lacking so that closély spaced

1/ Farnham, L. L., Mining Engineer, Bureau of Mines;

Strobell,. J..D., Geologist, Geological Survey Reviewed by
. ’ SR - - MEA OPERATING COMMITIER
7-5-54
(éate) 4
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blind drilling has been, and still is the only practical means of
discovering ore in the district. Exploratory drilling of this nature
has found important, but sporadic ore bodies occupying an irregular
belt that extends for about 3 miles to the southeast and for some 4
miles west of the subject property.

The applicant proposed to explore the 43-acre tract by 30,410
feet of rotary drilling in 706 holes, spaced from 100 to 25 feet apart.
This work was estimated to cost $26,460,69. As this amount of drilling
éppeared excessive for the purpoée of explora%ion, an alternative
program was recommended which involved 13,850 feet of drilling in 342
holes at an estimated cost of $14,500.

The area proposed for expioration is favorably situated in
respeét to a productive trend and for that reason it appears to be
worthy of exploration. Thereforé, it is recommended that a loan

amounting to not more than $14,500 be approved.
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UNITED STATES DEPARTMENT OF THE INTERIOR
DOUGLAS McKAY, SECRETARY
DEFENSE MINERALS EXPLORATION ADMINISTRATION

REPORT OF EXAMINATION BY FIELD TEAM
REGION IV

DMEA 3152, Hanosh Mines, Inc.,

Section 22, T. 13 N., R. 10 W., Grants Distmct,

MGKJ.nley Countj', New Mexz.co ’

Uranium

Geologic report

J. D. Strobell, Jr., Geologist
U. 8. Geological Survey

~October 9, 1953

Revieweq by
DMEA OPERATING COMMITTEE

9- 5_54

(date) /
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& HANOSH MINES, INC.,
© McKINLEY COUNTY, NEW MEXICO

 INTRODUCTION AND SUMMARY

Application has beén made by Hanosh Mines, Inc., for
government.assiétance (DMEA 3152) in exploring for uranium in the
Todilto limestone of the Grants District, McKinley County, N. Mex.
Thé applicant proposes 30,h10 feet of drilling, at an estimated
cost of $26,460.69, to explore about LS acres in the NE 3, sec. 22,
Te 13 N.y R. 10 W. The property was examined on Septembef 15, by
Lloyd Farnham of the U. 8. Bureau of Mines, Tucson, Ariz., and J. D.
Strobell, Jr., of the U. S. Geological Survey, Grand Junction, Colc.
The examiners were accompanied by the applicant's representative,
Mr. Irving Rapaport, and‘conferred also with Mr. P. E. Melancon,
District Geologist of the U. S. Atoﬁic Energy Commission, Grants,
N. Mex. | |

The property lies on allotted Indian lands. Prospecting

and mining rights are leased to the applicant with the approval and

under the general supervision of the Bureau of Indian Affairs, U. S;
Depaftment of the Interior. Royalties stipulated by that Bureau
rangeAfrom 10 to 20 percent of the mine value of the ore‘(excluding
allowances for development and transportation) and include in addition

10 percent of any bonﬁSes paid by the U. S. Atomic Energy Commission.
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- A somewhat curtailed program (about 50 percent reduction)
. to explore this property‘ with rc..goVe:r'lrxmem; assistancé is recommended.
Thé applicant's pfoposgl is considered to carry the exploration too
far into the development phase not appropriately a part of DMEA ex-

12,857

ploration. A maximum ofﬁ-}.%ee& feet of drilling in primary and off-
set holes is recommended. It is also suggested that in addition to
the radiometric logging of these holes proposed by the applicant,
collection of cuttings from the 1imsstone be required until such ~
time as the feliability ofvradiometfic logging is definitely estab;

lished in the district.

]

GEOLOGY

In the Grants district, wranium deposits occur in the
‘l' Todilto limestoﬁe and Morrison sandstone beds of Jurassic age, and
in the oveflying Gretacaoﬁs rocks. The Hanosh lease in sec. 22
covers an area underlain by the Todilto limestone. The Todilto caps
cliffs of the underlying Entrada saqutone and forms a broad bench
where the overlying Summerville formation has been’removed by erosion.
It dips very'gently northeastward a@ross the property and is covered |
by a veneer of dune sand‘and alluvium up. to about 50 feet thick, which
may also locally cdnceal remnanté of the Sﬁmmerville formation. Except
along the rim at ﬂhé top of the-Entrada ¢liff, the limestone is com-
pletely covered on the Hanosh property. Near the northern edge of the
property increasing amounts of the silty sandstone of the Summefville
formation are likely to be presént‘v The limestone is about 20 feet
thick on the average, and the applicant states that the overburden

“,

‘I’ on the property averages only 18 feet in thickness.
2
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CRE DEPOSITS

In the Grants district, uraniferdas minerals locally coat
bedding planes and joint surfaces of the limestone, are disseminated
in blebs and crystals, and are aésociated with coarsely crystalline
carbonates in veinlets. Among the important ore minerals are tyuya-
munite, carnotite, uranophane, and uraninite. These minerals are
locally present in sufficient amounts to form ore bodies of irregular
plan and thichness ﬁithqut Sharply defined limits; Controls of their
localization are not well understood. The ore bodies occur at all
positions between the top and‘bottom of the limestone. There is
evidence of their localization along the axial portion of minor folds,

~ but not all such folds gré mineralized; This produces elongated ore
bodies, as does localization on dominant joints. The ore bodies
" range in size from small tabular nﬁasses covering a few squai‘e feet
to large bodies several hundred feet across. Thevthickness ranges
from 1 foot or less up to ébqﬁt 1) feet. Most of thé ofe bodies are
sméll elongated masses contaiéing less than 2or 3 thousand tons.
The average grade of the ore sbipped ranges from .20 to about .25

percent Uj0g, and rarely up to .35 percent UBOB'
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. The applicant has developed no ore on this property. There
are two showings of uranxum minerallzatlon on the rim exposures, and
one near the northwest corner of the:section that is in a limestone
lens near the base of the Summerville formation. The nearest known
oré is that discovered in the southern part of sec.23 by the Santa Fe.
Railroad and in the northern part of sec. 26 by the applicant.
Several ore bodies have been found farther southeast in secs. 25, 30,
and 31.

In these several sections, the known ore bodi?§ are esti-
mated to contain from 25 to more than 10,000 tons of orévébiece. The
average ore body contains-on the order of 3,000 tons. The size and
distribution of these known deposits miéht be considere& representa-
tive of the deposits expected in the area to be‘explored. The known

‘. ore bodies tdtal about LO in number, ‘and were found by exploration
of a combined area about 1025‘square-milesyin extent. It therefore
seems possible that, exploration'of tbe applicant’s L% acres (.07
s quare mile) might discover é or 3 depoéits that might contain as
mch .as .6,000 to 9,000 tons of ore. | v

The value of this ore (before iditial production bonus and
haulage allowance), assuming an éverage grade between .20 and .25
percent U308, would range from $16.00 to $20.75 per ton. The value
of the anticlpated diocoveries wnuld therefore expectably be between
$96,000 and $186,750.
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. The known ore bodies range in size from less than 25 feet
in diameter up to 100x800 feet. Their small size and irregular
shape make them difficult targets for exploratioﬁ, but where they
lie at shallow depths many small ofe bodies can and will be mined

at a profit. Closely spaced‘drilling therefore seems justifiable

in spallow ground such as the area under consideration.,

PROPOSED EXPLORATION

The exploration propoéed by the applicant consists of a
maximum of 30,410 feet-ofirotgry'drilling eétimated to cost $26,L60.69.
It is proposed to do the drilling in three stages: (1) An initial
grid of 207 holes (8,919 feet) spaced 100 feet apart to test the
whole area; (2) a secondary grid of 286 holes (12,306 feet) consist-

‘. ing of 8 off-set holes spaced 50 feet apart around one initial hole
in five; and (3) a tertiary grid of 213 holes (9,186 feet) consisting
of 8 off-set holes spaced 25 feet apart aroﬁnd one secondary ﬁole in
ten. Radibmetric logging would be used to determine which of'the
initial and secondary holes should be offset. Samples would be
collected only from the holes drilled on 25—foot.center$, énd these
samples would be tested radiometricélly to qetermine tﬁe grade of the
rock cut in drilling. Chemical assays would be made of a few of the

samples to check the radiometric determinations.

ED 006270 00000674-00094




~f . .

The field examiners believe the area is favorable for
finding uranium deposits, but that the applicént proposed more
drilling than is needed for exploration. The following modified
program is suggested:

Stage 1: The entire area should be tested with an initial
pattern of holes spaéed 200 feet apart, beginning 100 feet south of
the north boundary line and 100 feet west of the east boundary line.
This stage will require‘hS holes, averaging 0.5 feet deep for a
total of 194l feet. Although this initial test would find only un-
usually large deposits, it will test for the presence of the ore-
bearing limestone and may by‘chance find some small deposits. It does
not in itself constitute an adequate test of the property because of

‘. the small size and narrow elongate shape of the typical dep_osité.

Stage 2: The second phase of the exploration should, there-
fore, provide sufficient footage to complete a-lOO~foot grid pattern,
no holes to be drilled within 100 feet of the north and east property
lines;A Experience has shown that holes drilled on this pattern will
indicate the presence of most deposits of.average size, and would be
accepted as a fair test of the property in the event of completely
negative results. This stage will require 123 holes. Assuming they
also average L40.5 féet in depth, they would total 1981.5 feet of

drilling.
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Stage 3: According to P. E. Melancon, AEC geologist,
experience in the district indicates that one hole in six drilled
on 100-foot centeré will cut rock having enough radicactivity to
justify off-setting. On'this basis 28.5 of the holes drilled in
Stages 1 and 2 might require additional holes to test the adjacent.
ground. Allowing 6 offset holes fbr each of these 28.5 holes, 171
holes should be provided for in Stage 3. These holes should be
spaced 50 feet apart, and may be drilled 50 feet from the property
lines. The suggested allowable maximum footage for Stage 3 is 6925.5.

Tt is further suggested that Stage 1 and Stage 2 holes be
completed and their relative favorability be determined before the
Stage 3 offset holes are drilled. In this way, the whole area can
“ : be appraised and the most favorable parts can be selected for further
testing by offset drilling.

This program, totalling 13;851 feet of drilling, presents
allowable ﬁaximum footages. By beginning with 200-foot spacing in
Stage 1, it is possible that some parts of the area can be eliminated
from further consideration, thus saving a few holes in stage 2. It is
also possible that all of the allowable footage in Stage 3 might not be
needed to‘tegt whatever favorable indications are obtained in Stages‘l
and 2; On tﬁe other hand, in the event of’many'favorable showings, it_
is desirable to allow the use of unexpended Stage 2 footage iﬁ Stage 3.
In . this way, within the allowable maximum under the contract, some

flexibility is obtained even though the program is organized in stages.

® 7
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. No drilling on 25-foot centers, as proposed bj the appli-
cant, is suggested, as it is.believed that drilling on 100-foot
cénters with some 50-foot offsets will find most averageisized de-
posits or at least suggest their proximity. Closer ‘spaced drilling,
however, probably would be reqﬁired to obtain a reasonably accurate
appraisal of ihe tonnage and grade of deposits and certainly would
be required to develop them for mining. It is believed that the
applicant should be willing to do at his own expense the work he
cohéiders neceséary to develop ore for miﬁing if the greater risks
of exploration have alfeady‘been taken in the DMEA project.

‘ “The applicant has proposed to take no samples from the
holes drilled on 100~ aﬁé go;foot centers, but rather to rely upon
radiometric determinations by’ih—hole logging equipment to select

‘. ‘the hoies to be offset. Although the AEC field personnel have recom-;
mendedfthis ﬁractice, and it has been accepted by the DIEA examining
team fbr use on projeétg already studied, a more critical analysis of
the logging method shows that it has not been thoroughly tested and
proved. Furthermore, the AEC does not have the capacitj to do the
radiometric logging on this project whereas they have prbmised to do
it on other DMEA projects, and the applicant proposes instead to use

- unproved logging equipment. The examining team therefore recommends
that, in addition to the prqposed radiometric hole logging, samples
of the drill cuttings représenting 2-foot intervals throughout the

Todilto limestone be taken from all drill holes. This sampling will
of course increase the cost of the project, but it seems necessary
for the present in order to ensure obtaining adequate guidance for the
" drilling and to establish the reliability of the logging equipment.
8
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Experience in the Grants district has shown that the urénium
ore in the limestone is essentially in radiocactive equilibrium and
that radiometric deﬁermin;tions with laboratory scalers gr even with
si@ﬁle:portable countéfs can Se used, if the instruments are properly

calibrated and checked, to qetermine the grade of samples. The appli-

~ cant proposes to use radiometric determinations for assaying samples;

20 chemical assays of samplés selected at random are also proposed as
checks.' The proﬁosed plan of radiometric assaying with 20 chemical
assays for checking is. considered sound and should be acceptable to

DMEA, All drill holes, however, should be sampled as suggested above.
CONCLUSIONS AND RECOMMENDATIONS

Expldratiéﬁ=of the Hanosh property in sec. 22, T. 13 N.,
R. 10 W;; M@Kiniey County, N. Mex., by rotary drilling appears to
haye.a favorable‘chanca of finding as much as 6,000 to 9,000 tons of
ore containing 0.20 to 0.25 percent UBOB' At the present price sched-
ule, this ore will have a value of §96,000 to $186,750, which is
prqbably hot sufficient to repay completely the government's share of
the cost of exploration. On the basis that the ground offers the
chance 6£~finding a significant amount of ore, however, it is recom-

mended that the government enter into a contract for a maximum of .

13,851 200~ a secondany 160~ Lesk qm&

%57999-feet of drllling to cover a prlmary'keeafoot grid and about

ihe-off-set holes at 50-foot spacing. It is desirable to use in-hole
radiometrlc logglng as proposed by the applicant, “but cuttings should
be collected through the limestone in all holes and selected samples
checked by radiometric assay in order to establish the reliability of
fhe technique. A few chemical assajs should be provided to check the

grade of possible discoveries.
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 berdering the Linesteos sutoroy mmmmmmmdm‘
e, mmrmnwmmmnmma,m s
| Wmmwmdo.ummuﬂ frhuo o
'mm«.mm¢mﬁumummmu'
"m,mwm m«uumﬂmemwm

ordar of 25 fost long end 35 fest wide. mxmumoamuu

B} _’vafmn,wommrm. Ths ore, Wmmmm in

tum,mdmzmutmn&mmm nmmm

| “:m,mmhu‘mmmﬁwmmmmhm "

m‘»diumﬁmﬂ. Ihthowﬁorau. 2, 1. 13K, R, Qw.. |

,'thr!mﬂdrmiudaiowommh&ﬂsmmﬁu

mmmm.mmmwmuwzm

oumv@s

e
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. ‘- Minmm;wtermmt&omuofxmdrmm
";rcmihmg,itwﬁmmlmmmmwwcm
| fumdwm‘ Hm.ﬁﬁxiuthstﬂmﬁxmmmtuot-
‘mmamwjmmmnmmmmmm .,
"mammmmuuﬁmmmdmm-mm-“

(nm)mmmmnm. ; ’
| mmmmmzmummmwlmm
P | | mmsmmmm |
,' mm«mumﬁmmum:,y R
: mummnummxmpmwwmmmw.-'
'-."ngmmtmmm be completed first. The dispositicn of holes -
mwmnfmmmﬂﬂlhwwmmﬂuobm |

. | by the initial grid. Mmmamm-cmm

"'».mmmmdmmnmm.hmmmmm:

’?’..mmmmm«mwmmetmmmwm
_mumzas.wﬁtmh&umwtmmamsmww«h -
" Tumotﬁchhnm&tmuwwsmﬂ,os%%oaw

 better. ‘Ou this besis, 713,35 hales on 29 feet certers ave mticipated.

'muummmamtwmswmmmﬁmm

yimmngmmrmmm nummmmmum
awmwummmwmmmuwmm '
f'_tmmﬂaium.
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A mumary of the .mmm mmnl i oo;tm is gim Mw: |

 Puase @gmg S5, Dl Tetal Feer Cost/fe. Total cost '<

.W wia AT0er 8,519.00 $0.50  4,40.00
grid . 566 43.08 12,0543 0.5 6,155.TS

{80 fe.) : c

Tertlory grid ﬂs. o 43.08 . . , o

{‘) Lw . - W.w ",ﬁs-w 10% ) 4,“50%

(b) Overburden - &% 492,81 050 zm

. Totals. m.ﬁ 43, 0,403 T wuT,IN.e
'Mgmmmwd;mgw
record of svery halet 30,410.24' ¢ $0,15 - 4,961.36

Supervisien, scommting, cerrespendance, m,mxmm ;
of cuttings, 30 chemical ssmys of cuctings, redismetric A
WMW.MWM*#M

ae,m,zsww.ls«; ,...:am

mmmmammm o Mﬁ,«o».ie_'"

*msM¢uw¢t; '

~ 18.08 fest of overburden {(alluvime, mtmm&ﬁnle)
w.o!mdlmi are lwrimen)
$.0 fout of mandatens mmnmmm)

Thamiem mﬁmwm-umaummm
,in&tm 100-foot grid. This mim muy was buod on: hnln

w-dmuxmﬁuwmmm ummmylmt»mmu. o

mcrmnmmmu,mmmhummmum

",-mmm«mmm«mumm.zmm_ E
indtial heles should not be drilled cleser than 200 fest from the
adjoining ground. mmummmmuwmm .‘

‘”ﬂm_ain_nefﬂ;sm&tabt,mlarn&bynmlyum,wm,mta |

"~ ED_006270_00000674-00106



},amzsm Mthawwmnmtmlunmyituw
_mwmwmmofmm,ithwmm
mmmmmmmmmmmrmmmm&mw

 east beundaries af tie adjelning property. anﬂmmammm
‘Wﬁmfmmmummm: o

| Stare 1 would conetet ef drilling the tract vith holes epaced 200
Afmm,WWyﬁIWmemamMmmlm'
"-m.mammmo:mmmamm, This pattern

v require 48 iales (£ipwe 3). lialss spaced 200 foet mpert veuld

rmummmuuwmw,mmfmmmmnm-*
foot. sguare. .enmwmmmmmtmww

m»s,wmctmm&ummmmoam o

'mmwtmwmmummmm.utmg |

. 2). Wmmiumumwuﬁwm‘lmmm |
’ mrmﬂrmtmtmmmwthumjm.g- '

wzt mofmmnmummmmum |
wmmmmmmumuuermm.uw |
f-m.ummmzmmmmmammznm |

-_mmunmuwlwum.tmum-mmﬂnm |
{tigure 3). m-zmmmm-mmwmmm

| mumu.dmmmwm.mmbmmyumum
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k

| .vmwﬂlmnmdrﬂldmalw»fmwépum Acmﬁi.ng

in urents, mdu-u:ung mm mmmmmmm&tm
Moumammnm‘ﬂmtmtmwmmhr

- amlwzmwa,mm.sdwmm&m'
‘-memmm,mmfmw mm :

pattern is the fevoralle arees indicated by forwer beles. This mm«&..'
. . smeunt of drilling vonstitutes the allovable mexiosas. mm«,a |
‘mwummmmmlmzmwm |
‘MoﬂM,Mm«&mﬂm&ﬂoﬁmwm&u Incun_»
‘amlmdzimdmhd«tnatwﬂdmmaﬂsm.thmof

fatﬂi 3: Ai‘tw the wn)lnim nf Mu 1 u:ni 2. tne mtm

ta Pmi nlmm, forxm Chief - of the Atomic W Moim*n pfrioe." :
muwmm mmmu,ummmm«

mm«mmsmmmcmmaemm.
mmsmmmmctmmmm;mmmm

course, mprejoet would bnttmimﬁ ﬁmafm;nshaln thuum
w&mdﬂuwmmfmtmmmml. wmwm
fmmmmtzﬁmmmmwmcamw

- of tie Field Teem.

and.nmmnmmlmmrqm”wm
uwuﬁm«mmﬁw Jmmmtitmaahnlw

“,-'-mﬂvum-mmmummuunﬂmnmm wnﬂh-
| tions with tie drilling coutractor will arise if his sgsipesntt is idle

il swaiting decisicns. The highly importart secpling procedure mey
~'.’mww.dwmwwmnumwmumﬁwc
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) ‘,hommﬂmmﬁm,rw To obvmcmnfthe fw«onbh
.-f-'wumzm uns@zmm”omaamwtmm

mm&wmanmmwmmm“mmjmamw
mmmmtmmmmuuzwnwwm‘

.oprmmmecutrictnthtmm

‘The ﬁmﬁnmmuwbrmuﬁtw iammw
s follews: = -
'stagrl-' whdumgzoo-footwd; A
| Stage 2~ 123 holes on & 100~1‘oot of!'m mttm. o
.Swt 3~ _mmlu o a so-rm nd‘fm ptwn. '
Teral .~ 2 holes o
 Frou figure 3, m&umammammemmm«af

"'_tmmzmmmmtmwammwum. Alloving

muamimsxmcfmnmbuwmhmﬂmmmw‘

’mitmhing, thtnmimdﬂmhﬁummmm:w.

fost. ‘l’b\u 342 holes would rmm 13,851 foot of drﬂlina This
soynt of mloxatm mld sppoar m«m for thn purposs of
wmmmathwwmtmwmtmmm‘acm

- If the hmlmamlymmmmnﬁ for mlmu- -
timmuwfmhzthimu,mmmmym#mv
mldbtlbﬂtlafm. antmmwmtmtufmm,
seripping and opeu-pit adning would be feasille, Unler thess favorable
thmammtmmmm ujudaodtmniunw o
oparations, would jrobably not cost move than 38 & ten. If ore
mmmn.'aumm::mmmadmmcm,umm
thufallmm“mm, f.a.b. miney o '

-
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@ mmewmenm o
' Bavelopmsat sllowance (4 1be G $0.50) =~ 2,00
Heuling allewance (22 mu © $0,06) o 1,32
|  Total value IR X % |
&WWW“MMM&&W»WWGW:& A
. .mm:mm.mmdnm,wsnm;mmmmmz,m
‘mcro.mmanww Thmthawmavﬁmd’ﬁm |
.MtMS,Smemlﬁh$&32.‘Hutmaf9,090tm¢f
(o.mmmemmfwndmﬁummitnuldm‘mwagﬁ
‘valie of $21.20. On ore of this value the royalties, censisting of
A'ummwwclmmswutﬁtﬁwmt,m'
'-mtuas.seam w&mmmdw,thcrmm
mf.ﬁ:mﬁ,&hmly&lﬂnm hmmuaum:,mdn
." .,‘_-~-mmmtmmwmmdmuwmwnnmm =
| R 'mwamammmm,mwmwmama
Ithraw@Mmtmmemn;mgtwhmM
vmwm mmod amﬂimt. 7ummhimdmm Mm '
R mwm«-mmmmmummumm
‘Wo""#““‘“‘ for thess msall average grads depesits by closely
‘Mam;.mwmmmmu@mumm<

_utey“ltwtm.{u mmimodomiuthodwut o

mﬁmwtwm;dwmalwammmmf
mmmwmmwfmamm

. w
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- . . . . . . ) . ..

R - mmnaumammmmma»umﬁrm )
*»\mnmymmmuwmammwwmbuum
mmlummmormms«mwmmm
_anmmwmmam hm«mmmmmu
 swmpled in 343 hioles by catohing the cuttings st eachs 3-foot interval.
"‘xfmummaaofmnw,wmmu
"_‘,_ummmma. rmmmauwtmuw
| _*rm.uuwmmawﬂ,w,uw
| for future ciecking. The sther portisn of the seaple oould be
"AMﬁwnmwm“Mt&th .
o ['uuwmwmmaum -
@ mmxmmmwmmammxy
T mnwumma;mumnm nmmm
mwmnumwmummamzmw
:ummmmmmnmmmmummw |
 chmtcal metiods. Comsagimntly in this case Teliemetric seseyisg of
_‘_'tmmuwﬂ&MMMboum!wﬁc
Fopess of the propessd eqplaration. |
| | ESTINATED COSTS OF THE PROJECT | |
TMMMWMMFMWW&:W.&TY'
"mummmtmtmnmmmwm'
_mmtummxm ‘xh.muotﬁmw«amumbn
f;dmwmmmmmiwutm: |

‘ .
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) .. . . N oo ‘

» ' nrmmr | A .
' ‘ m:wﬁ{ntorwmww W.w:tm
2nd 100 feet o amy part thereof -~ 1.00 a foot
. Hlewing hele clesn and catching cuttimgs every.
e 2 fost - 50.50 & foor cuivra over regular prices.
""wmmmmmmuumtwme
. ~ record of every heles - $0.15 & foet. Bupervisism, .
: ¢ seosumting, cecrespendence, surveying, cellectisn of
"mﬂu,men{W,mﬁmm
. assay cuttings, memm
caloulationgs - 30.15 a foct. :

'?mpiwwrmmmmtwumdrmmh
m, thc,y are onmmi.un with m« cenwu in ‘l:hﬁ aimict

The modmhottm m;vud Mwmcﬁwhud fm ths o

-w:MthM':chwmw,wmﬂ
'cmmmmmdmmmmmmwuamd
| the linestene vas about 10 fest vertically in 140 fost horisoatally
@ (fums} gmmeseammamhammmﬁmumfm‘
"tom»:‘?5£m. mmmsfmoimnmb&wmm;-
"omwnmm‘ummmmummwmmm:
'memwmmhmmammuwmmmm |
logging device. Thawdmmmsfmﬁmm
:,fwthismwtmmemafmchrﬂnhﬁym«wm«u
4{ ;,ma;amms:mmmummm.&mbymmsmc
‘vﬂmkﬂmmtﬂﬁhauatthGMthamngudmh
of the hules vould be abeat 40.5 feet. | R
| Mm%fm&mbm&mfmmmmmmw."
-~mmwmdmamiwmmm“f¢Mm;

12
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c;rzd m - quh,  peice

1
: g 100 feet 133 40. - 4,981.5 Q.50 2,490.75

5 feet 170 40.5 .w 58 0% 3,463.78

Totals 3 g - $13,881.0 "56,928.50

| »'.amw,ia;: 342 holes over 30 ft. thickness = 6,&‘0 t‘r.-

980,50 3,40.00

. Radiometric logging - 13,88, ft. € 50,18 = 2,077.65
M1 other costs - 13,88 fe. @ $0.15 TR |

- Tetal S ,$14,5ﬂo.&9
‘ xnngt cost par fooc L ' $1.08

Wmimﬁy%m;mthﬁmmmwfmme of

| ‘l‘zsofm-mwmdrmmmdmm«mnmmww
fo,zmm o

. FROW le\\bm: - r
a Thc mjm u »mm by the uritlt' would waﬁ 614,500 M’

fmxeh the applicent Would fwrnish 10 peromt, or $1,450 aud W‘ o
'_MM&M&Q%M* B R

" The ore M«é from mc,hbwm Wﬁu hu awngui n.bmzt:

I a,zznm. Withmofthhvﬂmmﬂa&mt mﬁty the mbjoct.
mwmamwmm:ﬁ,&somummwdwto

repay the Gwarmxt joan, juiged !ur the Mmm aui:ublc,. tha

"ﬁ'twuumdwmmnmmmwmmmmm -
‘"Mdmwmﬂwcpwmu.mMMhthoﬁm«
v'mmmduwunada,mtmam@ zm, |
| 'W«mwmmmmmmmammu,mr
“V'MJmmmammmMa,mm,mmmn
o muld mm .hu. ke :

, ‘13:‘_ ,‘
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¥

| CONCLUSTONS uD mxmrm*mw o
The mdnct:lw 1mm thrwzhmt the m iu for t&m nost

mm@nﬂymwmuumﬂwmwmzmmumﬁm‘
_ﬂnonlym avﬁl&ble:tw juw.agthowitaofm wém& _
A mhiulmmtomﬂwmm/wxummxwwm L
‘onhad:tu :hembmtmtymnwithinﬂnmjmﬁﬁm&
’:mwamwtmrmwzwammmmm |

fmmmghmmgmmmmmmnummm ,

‘ wrthyofumwmm

'rkn m-hmiu b-d mdwlm th- arvea m for m@ution

-QthithMtthumotthwwtfm
]mmmaehmmmms. This would memmm,”,

otwmmmamzmwmmmadem

'Wwatmiuawm;mgcmtamxmbuwmmmm&',f
 nining vas necessary. Oeasequently in aress of siallow overburden,
_mhuthnmmwm,mmujuﬁﬁmmmam}.y )
'W&wm&m«mmmumnwmeﬁme
' mualler, yot profitalile ore bedies. ’

rmmimtmdwmm&m&gmrmmme

. ymm&ﬂm%. mewisanmimd

‘orgmimimmd jcinﬂyhyr. 0. Almlad mw, bath'-;
| Qf M”. N’. LMQ : .

18
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. . . . t .. .
". ' t 4 ’ . .

‘- Wu;mugﬂmﬁmme@mwnmm

"mm«m hcmmployeémsmsofﬁnttmw |
,mmmmmummwmmmm

- exios, mmmmmmmmmwemmw
| "wmgwum«mw&um,m. Fo 0, tieel, the other
| partoer, hes beea exploiting a uranims property in the Orasts ditrict
‘.".fcmwtmmum:vmxcmm‘hhmm mmﬁ_

jmmumrmcummmmaeurmmm
'mbmnmdrmmm«mmnmwwmm"j

awlum Amekmmmmmmmumm

 ordered and delivery vas sxpedted 1ate in Osteber 1983, Mmar R
_not it is available at this timwe is mot known. ,, B
E ummsuu;mm:m«rmmmﬂu""
"m;mmniammemsmmuau,m

be eppreved. AMMWﬁhWM;W

o 13.350 fost a: mmng at & price of$1.05 & feot.
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UNITED STATES
DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS EXPLORATION ADMINISTRATION

WASHINGTON 25, D. C.

224 New Customhouse August 27, 1954.
Denver 2, Colorado

Memorandum

To: Secretary to the Operating Committee, DMEA
Froms Executive Officer, DMEA Field Team, Region IV

Subject: Docket No. DMEA=-3152 (Ura.nium), Hanosh Mines, Inc., McKlnley
County, New Mexico. _ . ) .

Enclosed are four copies of the report of field examination
on the subject application and two copies of Form 3b.

This docket has been closed by this*office effective
August 16, 1954 because the applicant has not provided an approved

Assignment of Lease.
W. H. Ki ;7<J

Enclosures
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| 'UNITED STATES < . .
DEPARTMENT OF THE INTER!OR oo
' 'BUREAU.OF MINES R

| nmng ,Ii’iviéicnw' L uarehi%,l?‘ﬂ :
Begipn’IV‘ . R T T ‘

k Hemorand:m et ,
. 'I.‘o:’_ Flem ‘ream, Region IV R
'Fm;‘ o Chiei‘ uining Diviaion, Region IV

" Subject: - Report of Examination - TMEA Doekst. 3152 (Uranium,}, Hsnosh
T .Mines, Inc., ﬁcxinley Cmmty, Rav ilexico.' S <

R TR Enc;ose& mre elﬂ'an copies oi' ‘bhe engineerlng repor%; oi‘
. examination on the aubm’e doclmt;. S . ‘ «

. s . The applicant requeatea $26 iuSO 69 to d:rill ‘the’ pzroperty : 1
i . oo ‘on & scale which sppears to be toc mb:itious to the exmining engineer.
“ - The examining !mgineer recomends a &rilling program to be
o 'ﬁivided mto three stages, the work to consist of 342 holes a.veraging
h() 5 fect. in depth at an estiuted total cost of *13,851 Q0. .

We ccnmzr in this recmndation. ‘ j e s

Enclosures . _' o
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0

" ebruary 19, 195¢

Henoramim o o .
10 & e b o g, whief, Hndng mmm, msgion &5
From 5 wided, Ainim %vat.w&s ey isining uiv., nagum ¥

Subject agiumi% Report on Decket W&&-&SZ, mnes: ‘
, : sines, inc., Uraoiwi Property, iickinley «mw. Seu BBy

‘Mmadmoriginﬂmﬁ@mpi«nfamwmmw o ‘
WL.}mufuaWof dines ou the above property. he
‘umremmufmwmbyu. b, Fischer of the .
mymamm»mgmﬁmmm. j.a.smhtucfws ;'
memww-ammwrm

The ixii field exaainers reconsmnd that fonosh Iim,, Inc.

. _wymdmlar%mﬂmgmm&ummmaf -
,wm. He siaks iwmwiﬁxﬁmmm. ’

'Wa.lter R., Storms

| mltw e :mms
ha &0 lyi'ie » };m; {1@) a
He #o Fischer
HiBA-TLEZ
. %

distorns:frd
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‘ S ' B REP‘LYRE.F‘EF;TO: .
| ” UNITED STATES .~ .~ ... o
DEPARTMENT OF THE INTERIOR"

~ GEOLOGICAL SURVEY

Defense mea}s Exptorzrhon Admimsfmﬁon
, ~ Denver Federal Center
Denver 2, Culorado

~ February 23, 1954

ﬁefm amium v ‘ -
To: © . DMEAR Fn:ici Toam, Regmn W
From: A. H, Koschmann

| ,Subjec?l:j DMEA Doc:kef 3:52. Hancsh Mmes, !nc.. Mc@(m!ey Caunty, New ﬂexsca

Enclosed are H copies of & geo!og:c repwf by 3o D S'E'rcbeﬂ
Cdr., of ftae u. §. Geologicel Survey mvarmg the sbove decket..

‘ - The recommended pian of expmrmim has been revised ‘f':: syree
. with that suggestsd by Lioyd Farnham of +he Bureau of ﬁimes office in
Tut:scm, a8 requeaﬁad by the Field Tm in Oscomber .

GH

A. He Koschwenn
- Supervising Geologist
vm:twaﬁe%quing, -

4 iﬁnc l~é§urés €y
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. 'UNITED STATES
' DEPARTMENT OF THE INTERIOR.
: Geologlcal Survey
P. 0. Box 360 =
 Grand Junction, Colo.

_.Memorandl.mx o 7 _
Ter 'w H. King, DMEA Field Team, Region IV :
From:  R. P Fischer, Colorado Ple.tezm Dlstrict

Fe’oruary 21+ 19534 '

- Subject: DMEA 3152 ‘Hanosh Mines s Inc., Uranlum Proper‘cy, '
o McKinley. County, Rew Mex:.co. o :

, - Forwarded herewith is ce,rbon copy of Farnham's report ’
DMEA 3152 Hanosh Mines, Inc., Uranium Property, McKinley County,
New Mexico, as requested by Storms in his memorandum of February

17.

/e/ R. P. Fischer -
~ District Supervisor

Enclosure
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UNITED STATES ‘ c

DEPARWT OF TEE INTERIOR -
GEOLOGICAL SURVEY '

T Py 0. Box 360 ‘ »

- Grend Junction, Colo. o T

 February 19, 1954.
'_‘Mmomm A I | )
- TO: . A He Koschmann, Field Team, Region IV

From: - R. P. Fischer, Supervisor, '
: Colorado Pletea.u Dist.rict

: Su_bject‘: IMEA 3152 Hanosh Mines ’ Inc., McKinley County, New Mexico

' : Tre.nsmitted herewith are ll copiee of Strobell‘s revised
« report on the sbove. application. -The recomended plan of exploration
;ha.s been revised to agree with that suggested by Lloyd Farnham of

the B.Jxeau of Mines office in Tucson, as requested by the Field Teem

I in December.

'~ Bpclosures 11
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UNITED STATES DEPARTMENT OF THE INTERIOR
. GEOLOGICAL SURVEY
P. 0. BOX 360
GRAND JUNCTION, COLORADO

AOctobar9 s 1953

Memorandum
To: A. H. Koschmann, DMEA Field Team, Region IV

From:  R. P, Fischer, Acting Supervisor
: Colorado Plateau District

Subject: DMEA 3152, Hanosh - Mines, Inc., McKinley County,
New Mexico - S

Transmitted herewlth are eleven copies of a geologic report
on the ground leased by the Hanosh Mines, Inc., McKinley County, N.
Mex. The company applied for assistance in exploring for uraniumj
they propose-to do 30;L410 feet of drilling and related work at an
estimated cost of $26,460.69.

- - The attached report is prepared by J. D. Strobell, Jr.,
and is based on & joint field examination on September 15 with Lloyd
Farnham, USBM, and Irving Rapaport, representing the applicants.
The examining team also conferred with P. E. Melancon, AEC geologist,
who is in general agreement with the conclusions and recommendations
offered in the report.

Strobell concludes that exploration in the area has a good
chance of finding 6,000 to 9,000 tons of ore, and thus is favorable
for exploration. On this basis, he recommends an exploration contract,
pointing out at the same time, however, that the value of the ore ex-
pected probably will not be sufficient to repay through royalty pay-
ments the entire cost to the government. A program of 155080 feet of '
drilling, amaller than that proposed by the applicant, is sug ested, /385

I concur with theae conclusions and the suggested plan of
explaration. :

PP >

R. P, Fischer
Acting District Supervisor

" Bnclosures 11

RFF /mlr
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® S COMIASIONS AD RECOAENOATIONS
- mmms,mm.m.wumwm.'
,mwmmm,mwn«mmum
m«rm,um,mummmu .
| $26,460.69. mmuummmmumm The fusds
‘mmmuwmmmma;m
| proapeet sitwated fn the Cramss msummxum
&mmmm&mmuﬂm,
| Mvwwlmmbammﬂnrmmmmm
”ffummowummamrmsmm The
mumumw.wwm
the Todilto lissstens and Aleo Sn beme of the overlying formatious. |
mrﬁnuummwhcmmmm.m{ﬂ)m,'-
'mnmmmmmummnma
‘m,mwwm«mmmmuwdmamm
'Mﬂm '
| Thmjmmmlmmmu;bamﬁm,
4,mumwmuwmmm Bucept in the
'.Mmﬁmmummmmwmam;mm
mﬁummﬁmmmummmmu,mm
;mmwmmmwmammw
mm.«wmmﬂymmmmmnr |
mmmmwwmm szmal |
v.'mllwmthmMMnmmww

¥4 L.L.,mmw Daoraams Of Minesy
| m J. B., Gealagiet, WW |

l‘
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¥4 )
ki

. blind drilling has been, and etill is the only practical means of
discovering ore in the &ﬁstricv.‘ Exploratory drilling of this nature
bes found inportant, but sporadic ore bodies ocoupying an irrepular
belt that extends for about 3 miles to the southeast and for soune 4
miles west of the subject property.

The applicant proposed to explore the 43-acre tract by 30,410
feet of rotary drilling in 706 holes, spaced from 100 to 25 feet apart.
This work was estimated to cost $26,460.69, As this amouwnt of drilling
sppeared excessive for the purpose of explovation, an slternative
holes st an estimated cost of $14,500. '

The area proposed for exploration is favorably situated in

worthy of exploration. Sherefore, it is recommended that a loan

amounting to not more than (14,500 be approved.
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UNITED STATES DEPARTMENT.OF THE INTERIOR
DOUGLAS McKAY, SECRETARY

DEFENSE MINERALS EXPLORATION ADMINISTRATION

REPORT OF EXAMINATION BY FIELD TEAM
| REGION IV

DMEA 3152, Hanosh Mines, Inc.,

Section 22, T. 13 N., R. lO;W., Grants District,

MﬁKinley Coun ¥ New Mexico !

Uranium

Geologic report

J. D. Strobell, Jr., Geologist
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@ HANOSH MINES, INC.,
McKINLEY COUNTY, NEW MEXICO

* INTRODUCTION AND SUMMARY

Application has been made by Hanosh Mines, Inc., for
government assistance (DMEA 3152) in exploring for uranium in the
Todilto limestone of the Grants District, McKinley County, N. Mex.
The abplibant proposes 30,410 feet of drilling, at an estimated
cost of $26,460.69, to explore about LS acres in the NE %, sec. 22,
Te 13 Noy Re 10 W. The property was examined on Septembef 15, by
Lloyd Farnham of the U. 8. Bureau of Mines, Tucson, Ariz., and J. D.
Strobell, Jr., of the U. S. Geological Sﬁrvey, Grand Junction,'Colo.
The examiners were accompanied by the applicant's representative,
‘ Mr. irving Rapaport, a.nd‘conferr,ed also with Mr. P. E. Melancon,
District Geologist of the U. S. Atomic Energy Commission, Grants,
N; Mex. . | | _
The property lies on allotted Indianvlands. Prospecting
and mining rights are leased to the applicant with the approval and
under the general supervision of the Bureau of Indian Affairs, U. S.
Depa?tment of the Interiof. Royalties stipulated by that Bureau
range'from 10 to 20 percent of the>mipe value of the ore (excludigg
allowances for development and transportation) and include in addition

10 percent of any bonuses paid by the U. 8. Atomic Energy Commission.
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A somewhat curtailed program (about 50 percént reduction)
to explore this property with government assistance is recommended.
The applicant's pfoposgl is congidered to carry the exploration'too.
far into the development phase not appropriately a part of DMEA ex-
ploration. A yaximum ofdi§;§§2=feet of drilling in primary and off-
set holes is recommended. It is also suggested that in a&dition‘td
the radiometric logging of these holes proposed by the applicant, |
collection of cuttings from the limestone be requiréd until such -
time as the reliability of.raéiomstric logging is definitely estab-

lished in the district.

GEOLOGY

!

In the Grants district,‘uranium deposits occur in the

. Todilto lin@storie and Morrison sandstone beds of Jurassic age, and
in the ovefiying Gretaceoﬁs roéks. The Hanosh lease in sec. 22
covers‘an area underlain by the Todilto limestone. The Todilto caps
cliffs of the undérlying Entrada saqéstone and forms a broad bench
where the overlying Summerville formation has been removed by erosion.
It dips very.gentl& northeastward across the property and is covered
by & wveneer of dune sand and alluvium up to about 50 feet thick, which
may also locally conceal remnanté of the Sﬁmmer?ille formation. Except
along the rim at ﬁhe top of the Entrada ¢liff, the limestone is com-
pletely covered on the Hanosh'property. Near the northern edge of the
property incrqasing amounts of the silty sandstone of the Summerville
formation are likely to be present. The limestone is about 20 feet
thick on the average, and the applicant states that the overburden

3

. on the property averages only 18 feet in thickness.
2

ED 006270 00000674-00127




.' ® s
" RE DEPOSITS

In the Grants district, uwranifertus minerals locally coat
bedding planes and joint.surfaces of the limestone, are disseminated
in blebs and.crystals; and are aésociated with coarsely crystalline
carbonates in veinlets. Among the important ore minerals are tyuya-
munite, carnotite, uranophape, and uraninite. These minerals are
locally present in sufficient amounts to form ore bodies of irregular
plan apd thickhess ﬁithqut éharply defined limits. Controls of their
localization are not well undefstopd. The ore bodies occur at all
positions between the top and'bottom of tﬁe limestone. There is
evidence of their localization along the axial portion of minor folds,

~ but not all such folds aré mineralized. This produces elongated ore
bodies, as does localization on dominant joints. The ore bodies
. range in size from small tabular masses covering a few Squa.fe feet
to large bodies several hundred fget across. Thelfhicknesg ranges
from 1 foot or less up to aboﬁt 1l feet. MNost of the ofe bodies are
small elongated masses contaiﬁing less than 2 or 3 thousand tons.
The average grade of the ore éhiﬁped ranges from .20 to about .25

percent UBOB, and rarely up to ;35 percent UBOB.

. D
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. The applicant has developed no ore on this pz:operty. There
are two showings of uranium mineralization on the rim expdsures s and
one near the northwestrcor.ﬁexl', of t;he E ection that is in é l.imevstone
lens near the base of the Summerville formation. The nearest known
oré is that discovered in the southern part of sec.23 hy the Santa Fev
Railroad and in the northern part of sec. 26 by the applicamt.
Several ore bodies have béen f-qund farther southeast in secs. 25,  30,»
and 31. |

| In these several sections, the known ore bodie?g are esti-
mated to contain from 25 to more than 10,000 tons of Oré ‘«bap:iece. The
average ore body contains on the order of 3,000 tons. The size and -
distribution of these known deposits might be considered representa-—v
tive of the deposits expected in the area to bekexplored. The known
\ . A ore bodies total about LO in number, and were found by exploration
of a combined area about 1.25 square miles in extent. It therefore
seems possiblé that explox_'até.;::n of the apﬁlicant ts 45 ac‘rés (.07
s quare bmile‘) might discover .2 or 3 depoéits that might contain as
much as 6,000 to 9,000 tons of ore. ‘ |
Tﬁe va‘lua‘ of th'i_s ore (before ifitial production bogus and
haulage allowance), assuming an é.vera_ge grade between .20 and .25 |
percent 1}308 s would range fz;om $16.00 to $20.75 per ton. The value
of th.he anticipated diséoveries woﬁld therefore expectably be betwsen ‘

| $96,000 and $186,750.
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The known ore bodies range in size from less than 25 feet
in diameter up to 100x800 feet. Their small size and irregular
shape make them difficult targets for exploration, but where they
lie at shallow depths many small ofe bodies can and will be mined
at a profit. €losely spaced’drilling thérefore seems justifiable -

in shallow ground such as the area under consideration.

PROPOSED EXPLORATION

The exploration propoéed by the applicant coqsists of a
maximum of 30,110 feet of rotary driliing eétimated to cost $26,L460.69.
It is proposed to do the drilling in three stages: (1) An initial
grid of 207 holes (8,919 feet) spaced 100 feet apart to test the |
whole area; (2) a secondary grid of 286 holes (12,306 feet) consist-
ing of 8 off-set holes spaced 50 feet apart around one initial hole
in five; and (3) a tertiary grid of 213 holes (9,186 feet) consisting
of 8 off-set holes spaced 25 feet apart aroﬁpd one secondary hole in
ten. Radiometric logging would be used to determine which offthe
initial and secondary holes should be offseﬁ.. Samples would be
collected only'from the holes drilled on 25-foot centexs,kand these .
samples would be tested radiometrically to determine tﬁe grade of the
rock cut in drilling. Chemicél assays would be made of a few of the

samples to check the radiometric determinations.
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The field examiners believe the area is favorable_for

finding uranium deposits, but that the applicant proposed more

drilling than is needed for exploration. The following modified
program is suggested: .

Stage 1: The entire area should be tested with an iniﬁial
pattern of holes spaéed 200 feet apart, beginning 100 feet south of
the north boundary line and 100 feet west of the east boundary line.
This stage will require 48 holes, averaging L0.5 feet deep for a
total of 194l feet. Although this initial test would find only un-
usually large deposits, it will test for the presence of the ore-
bearing limestone and may by chance find some small deposits. It does
not in itself constitute an adequate test of the property because of
the small size and narrow elongate shape of the typical deposité.

Stage 2: The second phase of the exploration should, there-
fore, provide sufficient footage to complete a 100-foot grid pattern,
no hgles to be drilled within 100 feet of the north and east property
lines. Experience has shown that holes drilled on this pattern will
indicate the presence of most deposits of average size, and would be
accepted as a fair test of the property in the event of complétely
pegative results. This stage will require 123 holes. Assuming they
also average L0.5 féet in depth, they would total 4981.5 feet of

drilling.
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Stage 3: According to P. E. Melancon, AEC geologist,
experience in the district indicates that oﬁe hole in six drilled
on 100-foot centeré will cubt rock having enough radiocactivity to
justify off-setting. On.this basis 28.5 of the holes drilled in
Stages 1 and 2 might require additional holes to test the adjacent
ground. Allowing 6 offset holes for each of these 28.5 holes, 171
holes should be provided for in Stage 3. These holes should be
spaced 50 feet apart, and may be drilled 50 feet from the property
lines. The suggested allowable maximum footage for Stage 3 is 6925.5.

| It is further suggested that Stage 1 and Stage 2 holes be |
completed and their relative favorability be determined before the
Stage 3 offset holes are drilled. In this way, the whole area can
be appraised and the most favorable parts can be selected for further
testing by offset drilling.

This program, totailing 13,851 feet of drilling, presents
allowable @aximum footages. By beginning with 200;foot spacing in
Stage 1, it is possible that some parts of the area can be eliminated
from further consideration, thus saving a few hoies in stage 2. It is
also possible that all of the allowable footage in Stage 3 might not be
needed to tegt whatever favorable indications are obtained in Stages 1
apdv2. On tﬁe other hand, in the event of‘many favorable showings, itv
is desirable to allow the use of unexpended Stage 2 footage iﬁ Stage 3.
In . this way, within the allowable maximum under the contract, some

flexibility is obtained even though the program is organized in stages.
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. - No drilling on 25-foot centers, as proposed bj the appli-
cant, is suggested, as it is believed that drilling on 100-foot
cgnters with some 50-foot offgets will find most average-sized de-
posits or at‘least suggest their proximity. Closer 'spaced drilling,
however, probably would be required to obtain a reasonably accurate
appraisal of the tonnage and‘grade of deposits and certainly would
be required to develop them for mining. It is believed that the
applicant should be willing to do at his’own expense the work he
cohsiders necegsary to develop ore for miﬁing if the greater risks
of exploration have alfeady’been taken in the DMEA project.'

The applicant haé‘proposed to take n§ samples from the
holes drilled on 100~ aﬁé §O~ioot centers, but rather to rely upon
radiometric deﬁerminaﬁions by in-hole logging equipment to select

. ‘the holes to be offset. Althé;xgh the AEC field personnel have recom;-
meﬁdedrihis bractice, and it has been accepted by the DMEA examining
team fbr use on projeéts already studied, a more critical analysis of
the logging method shows that it has not been thoroughly tested and
proved. Furthermore, the AEC does not have the capacity to do the
radiometric logging on this project whereas they have promised to do
it on other DMEA projects, and the applicant proposes instead to use
unproved logging equipment. The examining team therefore recommends
that, in addition.to the proposed radiometric hole logging, samples
of the drill cuttings représénting 2-foot intervals throughout the

Todilto limestone be taken from all drill holes. This sampling will
of course increase the cost of the project, but it seems necessary
for the present in order to ensure obtaining adquate guidance for the
i drilling and to establish the reliability of the logging equipment.
8
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Experience in the Grants district has shown that the uranium
. ore in the limestone is eésentially in radioactive equilibrium and '
that rediometric determina;tiona' with laboratory scalers S_r even with
si;fzple portable countérs éan bé used, if the instruments are properly
calibrated and checked, to determine the grade of samples. The appli-
cant proposes to use radiomgtric determinations for assaying samples;
20 chemical assays of sampl%s; selected at random dare also proposed as
crrze‘ckss.f &’I?he p,ropfosed p_lén of radiometric assaying with 20 chemical
assays for chécking is. éonsidered sound and should be acceptable to

DMEA, All drill'h,oles s hoviever, should be sampled as suggested above.
CONCLUSIONS AND RECOMMENDATIONS

Ehcpléra.tiéx.x‘of the Hanosh property in sec. 22, T. 13 N.,

R. 10 W., McKinley County, N. Mex., by rotary drilling appears to
. have a favorable 'chaﬁce of finding as much as 6,000 to 9,000 tons of
ore co;ztaining 0.20 to 0.25 percent U308. At the present price sched-
ule, this ore will have a value of §$96,000 to $186,750, which is
probably _fwt sufficient to repay completely the government's share of
the Acost of exploration. On the basis that the ground offers the
chance of finding'a sigriifiéant amount. of ore, however, it is recoﬁ-
mended that the government enter into a contract for a maximum of
13,851 200~ o secondasy 100-fadr grig,
%:5—-666' feet of drlllmg to cover a primary +€6~foot grld and about: :
%&9 off-set holes at 50-foot spac:mg. It is desirable to use in-hole
r;ciiometric logging as proposed by the applicant, ‘but cuttings should
be collected throﬁgh the limestone in all holes and selected sampies
checked by radiometric assay in order to establish the reliability of
f.he technique. A few chemical assajrs should be provided to check the

grade of possible discoveries.
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DMEA-3152, HANOSH MINES, INC., URANIUM PROPERTY
McKINLEY COUNTY, NEW MEXICO

e emr miaamder T

Engineering Report

By L. L. Farnham, Mining Engineer
U. S. Bureau of Mines _

-

February 1954
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INTRODUCTION
ILate in August 1953, ﬁéﬂagﬁﬁ'ﬁﬁﬁ%, Inc., applied to the Defense
Miner;ls Expl&ration Administration under the Defense Production Act
of 1950, as amended, for an exploration loan amounting to $26,460.69.
The application was docketed as DMEA-3152. The funds requésted were
to be used in search of uranium deposits by means of 30,410 feet of
rotary drilling.
| The property was visited by the DMEA e.xaminersl{n September 15, 1953,
The initial engineering report, submitted in October 1953, has been
revised in this report in accordance with recent policy decisions.
» ACKNOWLEDGMENTS
Acknowledgments are made to Paul E. Melancon, formerly of the
. Atomic Energy Commission, and to Irving Rapaport for their assistance
durmg the examination. A
LOCATION AND PHYSICAL FEATURES
The property is situated about 19 miles north of the town of
Grants in the NE} of Sec. 22, T. 13 N., R. 10 W., McKinley County,
No Mex, It cai:i“";e reached by traveling west of Grants on U. S.
ﬁigﬁway 6$ for 3.2 miles, then?:e northward on State Highwaj} 53 for
i0.8 miles to a side road branching westward. “The si’te of the proposed
project is reached by proceeding about 4 miles in a northwesterly
direction on this branch road (figure 1). The subject property is 22
miles from the uranium process.{ng pla.ntﬂof the Anaconda Copper Mining

-

Co. near Bluewater.

1/ Strobe]l, Jo D., Geologist, Geological Survey;
. Farnham, L. L., Mining Engmeer, Bureau of Mines,

N -

”
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. The area proposed for exploration is situated on a relatively
flat, gently-sloping alluvium-covered bench or mesa. Altitudes

above sea level range from a high of 7,120 feet at the southeast
corner of the tract to a low of 7,050 feet at the northeast corner,

HISTCRY AND PRODUCTION

The first mining activity in the Grants district began in 1950,
following the initial discovery of uranium near Haystack Butte
(figure 2), These depositz, situated about 4 miles west of the sub ject
ﬁroperty,phavé proven to be the largest found to date in the district.
Large scale production from this area is awaiting the completion of
the Anaconda plant near Bluewater. The applicant's property, valuable
onlyafor grazing prior to the discovéry of uranium in the region, has |
. | not been explored. Drilling on continguous tra.éts, souﬁheast of that ‘
held by the»applicané, has disclosed important deposits. Four properties |
in this areé were in production at the time of the examinaéion.
OWNERSHIP AND EXTENT
The applicant, reportedly holds éwiééée on the NEL of Sec. 22, T.
13 N., R. 10 W., McKinley County, N. Mex, This propéféy is an Indian
allotment and as éuéh is under thewju}isdicfion of the Bureau of Indian
Affairs of the Department of the Interior. A copy of tﬁe applicaﬁt's
lease is not avéilable. It is thé writer's ﬁnderstanding that the ’
royalty payments stipulated in the lease are based on a sliding scale

starting at 10 percent for ore with a mill value of $20 a ton and in-

creasing one percent for each $10 in added value. Under the lease,

royalty is payable on all bonuses, premiums and othér allowances received

by the shipper,
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Exploratory drilling on properties southeast of the subject tract
has indicated over 100,000 tons of ore in an irregular belt about 3
miles long that roughly parallels the outcrop of the favqrable
limestone bed (figure 2). This drilling has been confined to those
areas near thehoutcrop &heré the limestone was overlain with the least
overburden, thus permitting open pit mining, It is reported that drill-
ing has indicated about 30,000 tons of ore on Sec. 23 which adjoins
the subject property on the east. None of the details of this work
were available. Still farther southeast in Sec. 25, about 300 acres
bordering the limestone outcrop, was drilled on an initial 100-foot
grid. This work found 17 separate ore bodies totaling about 61,000
tons, héving an estimated average grade of 0.19 percent Uz0g. These

individual ore bodies were scattered at random and varied greatiy in

shape, thickness and grade., Some of the smaller ones were of the

order of 25 feet long and 25 feet wide, The largest covered an area
of about 20,000 square feet. The ore, océupying various horizons in
the limestone, ranged from 2 to 14 feet in thickness., In the 300 acres
drilled, there were iarge areas covering 40 or more acrés in which no
ore bodies were found, In the SW of Sec. 30, T. 13 N., R. 9 W.,
closely spaced drilling of a Gomgére tract indicated 3 ore bodies
totaling about 95000 tons, having an average grade of approximately

0.25 percent U30g.
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. Thus in the 360 acres for which the results of former drilling
are a&adlable, it appears that somewhat less than 200 tons of ore was
found per acre. However, within that 360 acres there were tracts of
the size of the sﬁbject property that contained much more than 200
tons of ore per acre and also there were areas of equivalent size
(43 acres) that contained no ore at ail.

i The ﬁrincipal uranium mineral found in the Todilto limestone

is tyﬁyamunite.

PROPOSED EXPLORATION

The applicant's proposals are quoted as follows:

"It is proposed that an initial 100-foot grid of 207 holes, averag-
ing 43;08 feet in depth, be completed first, The dispositién of holes
on 50 and 25 foot centers shall be determined By the results obtained
by the initial grid. Approximately 20 percent of the holes drilled in
the central portion of“the Grants Disfrict have shown gamma ray counts
about three times that of ﬁhe backéround count of the hole. Applying
this ratio 285.66 offset holes on 50 foot centers are anticip&ted.

Ten percent of the holes on 50 foot centers contained 0.05% U30g or

better. On this basis, 213.25 holes on 25 foot centers aré anticipated.

Several of the mine owners in this district prefer to continue their

search for ore on 10 foot centers, It is our opinion that the large

additional expense is not warranted Ey the small pods of wranium

found in this manner,"

-

® ;
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' A summary of the applicant's proposal with costs is given below:
Phase No. Holes Avg. Depth Total Feet Cost/ft. Total Cost
Initial grid 207 . 43.,08% .8,919.00  $0.50 . 4,459.00
(100 ft.) ‘ i .

Secondary .grid 285,66 43,08 12,305.43 0.50 6,152,715
{50 ft.)

Tertiary.grid 213,25 43.08

(25 ft.)

(2) Limestone 20,00 4,265,00  1.00 4,265,00

~Cuttings required '

(b) Overburden 23,08 4,921.81 0.50 2,460,905
- . Totals 705,91 43.08 30,410.24 $17,337.62

Radiometric logging and the preparation of a permanent geologic
record of every hole: 30,410,24' @ $0,15 - 4,561.36
Supervision, accounting, correspendence, surveying, collection

.of cuttings, 20 chemical assays of cuttings, radiometric

assays of cuttings, geologic mapping and ore reserve

calculationss~
A 30,410.25 @ $0,15 ~ . 4,561,536
Total maximum cost of exploratioﬁ ﬁrégram'f $26,460.69

*Average hole is composed of: ‘
. . .18.08 feet of overburden (alluvium, siltstone and shale)
20.0 feet of limestone (ore horizon)
5.0 feet of sandstone {underlying Entrada sandstone)

The applicant estimated that 207 holes would be reqpired"for the
initial 100-foot grid, This estimate evidently was based on holes
drilled directly on the northern and eastern property line boundaries.

The Field Team believes, in cases such as this where the adjoining
propefty has different ownership and cannot be subordinated, that the
initial holes should not be drilled closer than 200 feet from the

adjoining ground. If this is adopted in this instance it will reduce

the size of the area to be explored by nearly 14 acres, or from 43 to
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about 29 acres. As the smaller the tract the less likely it is to
contain the averaée proportion of ore bodies, it is suggested in this
case that the initial drilling be started 100 feet from the north and
east boundaries of the adjoining property. On this basis the writer
recommends the following alternative programg

Stage 1 would consist of drilling the tract with holes spaced 200
feet égart, starting the grid 100 feet south of the north property line
and a like distance west of the east side of the tract. This pattern

would require 48 holes (figure 3),  Holes spaced 200 feet apart would

fail to explore an area”approaching 40,000 square feet within each 200~

foot square. An ore body covering but 10,000 square feet may contain

as much as 6,000 tons of ore which is nearly twice the size of the
average ore body found by the drilling of 300 acres in sec. 25 (figure -
2). Consequently negative results at the end of stage 1 woﬁld ﬁot
n;ceséarily warrant the termination of this project. ‘

Stage 2: Because of the favorable mining conditions prevailihg
on this propért& and the relatively small size of the targets, it appears
advisable to ailow sufficient additional footage under stage 2 so that
each initial hole of Stage 1 may be offset on a 100~foot grid pattern
(figure 3). Stage 2 would then require an additional 123 holes, none

Eo be driiledwdloser than 100 feet.from the boundary lines of the

property.
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Stage 33 gter the completion of stages 1 and 2, the entire
tract will have been drilled on a 100~foot grid pattern. According
to Paul Melancon, former Chief of the Atomic Energ;f Commission's office
in Grants s brior drilling experience in thedistrict has indica.Eed that
about one sixth of the holes drilled on a 100-foot grid pattern can be
expected to warrant offsetting, On this basis, if all the 171 holes
of stages 1 and 2 were drilled, about 28.5 of this number could be
expected to wa,rranﬁ offset holes, spaced 50 feet apart. Assuming
that each of these 28.5 holes will require an average of 6 offsets,
then stage 3 would consist of 171 holes drilled on a 50-foot offset
pattern in the favorable areas indicated by former holes. " This estimated
amount of drilling constitutes the allowable maximum, For instance Sif
only 10 of the holes drilled in stages 1 and 2 were con.;idered worthy.
of offsetting, then stage 3 would consist of but 60 holes. In case
stages 1 and 2 found no holes that would justify offsets, then of
course, the project would be terminated. None of stage 3 holes should
be drilled closer than 50 feet from the property lines., Any unexpended
footage in stage 2 should be transferred to stage 3 upon approval
of the Field Team.

Once sta.fted, rotary drilling will ppoceed very rapidly, perhaps
as maﬁy as 6 holes being completed daily. Just what constitutes a hole
worthy of offsetting may in some cases be a hdifficult problem. Complica~

tions with the drilling contractor will arise if his equipment is idle

‘while awaiting decisions. The highly important sampling procedure may

be faulty and questions may'arise as to the true depth of some of the
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holes that have partially caved. To obviate some of the foreseeable
difficulties it might be advisable to have a DMEA representative on
the job during a large part of the time that the project is under way.
Such an arrangement would seem more advisable if 2 DMEA projects were
Sperating in the district at the same time. T
The alternative program recc;mended by the writer is summarized
as follows: »
S’ca.ge'l =~ 48 holes on a 200-foot grid;
§tage 2 -~ 123 holes on a 100-foot offset pattern; ’
Stage 3 -~ 171 holes on a 50-foot offset pattern.
Total 342 holes
From figure 3, the distance between the surface and the base &f
. the TSdilto limestone was found to average about 37.5 feet. Allowing
an additional 3 feet of drilling below the bottom of the limestone to
penﬁt probing, the average depth of the holes would b;e about 40,5
f;aet. fhus 342 holes would require 13,851 feet of drilling. This
amount of exploration would appear adequate for the purpose of
disclosing whether or not the property contained worthwhile ore bodies.
If the host limestone underlying thé area proposed for explor;-
tion é.verages 20 feet in thickness, then the average depth of overburden
would be about 18 feet, For ore found below that amount of overburden,
stripping and open—pit mir;ing would be feasible. Under these favorable
conditions the mining cost including stripping, as judged from similar
operations, would probably not cost xﬁore than $8 a ton. If ore
. averaging 0,20 percent U30g was found on the pfoperty, itl.would havé
the following value perwton, f.o0,.b. mines

9
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Base price (4 1bs. @ $3.50) =——mmmemmmmmmen $14.00
Premium (excess over 4 1lbs, @ $0,75) =———— .None

Development allowance (4 1bs @,$0.50) ===~ 2,00
Hauling allowance (22 miles @ $0 06), ——m=—= 1,32
. Total value o - $17.32

A bonus ambunting to an additional $14.00 a ton would apply on
the initial 10,000 pounds of U30g, or in this case on the first 2,500
tons of 0.20 percent ore prodﬁced. Thus the average value of the
initial 2,500 tons would be $31.32. If a total of 9,000 tons of
0.20 percent ore was found on the proﬁerty it would have an average
value of $21.20. On ore of this value the royalties, consisting of
11 percen£ to the lessor and 5 percent to the Government, wbuld
amount to $3.39 a ton. With operating costs of $8, the resulting
profit wouid be nearly $10 a ton. Hence small ore bodies, under
thin overburden, thoughathey contained but a few hundred tons would
be profitable and no doubt mined, thus consfituting a source of
uranium.

It is recognized that an ore body containing but a few hundred
tons cannot be considered significani, yet the combined output of all
the numerous smaller deposits in the district would be substantiai.
However, the search for these small average grade deposits by closely
épaced drilling is justified only in areas of such shallow overburden
as to permit open~pit mining. An experienced operator in the district
expressed the opinion that a deﬁosit of average size and grade becomes

marginal when covered by more than 35 feet of overburden,

10
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metri&ally and samples collected from the ore~bearing bed as well.

An accurate log and the sample results of each hole should be made
and recorded by the applicant. In this case the limestone would be
‘sampled in 342 holes by catching'the cuttings at each 2-foot interval.
If the limestone averaged 20 feet in thickness, 10 samples would be
éaken from each hole. These samples should be split over a Jones
riffle and a representafive portion sacked, labeled, and preéerved
for future checking. The other portion of the sample could be
scanned with a calibrated Geiger Counter and those that appeared to
be of near ore-grade or better should be assayed,

. The applicant proposed assaying all of these samples radiometrically
with 20 of the number checked by chemical analyses, If has been shown
that the results obtained by radiometric assaying of fhe limestone ores
in the district check very closely with the results obtained by
chemical methods. Consequently in this case radiometric assaying of
the samples with 20 chemical checks should be satisfactory for the
purpose of the proposed exploration,.

ESTIMATED COSTS OF THE PROJECT
The applicant §§6§6§é&‘tﬁéi‘%héthﬁf ééﬁhéfé Exploration Co. of
Grants be given an independent contraét co&ering all phases of the
éontemplated exploration. The costs of this complete service aé sub--

mitted by the above contractor are summarized as follows:
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Drilling:

1st 100 feet or any part thereof - $0.50 a foot
2nd 100 feet or any part thereof - .1.00 aifoot
Blowing hole clean and catching cuttings every

2 feet - $0.50 a foot extra over regular prices.

Radiometric logging and preparation of a permanent geologic

record of every hole: ~ $0.15 a foot. Supervision,
accounting, correspondence, surveying, collection of
samples, 20 chemical assays of cuttings, radiometric
assay cuttings, geologic mapping and ore reserve
calculations: - $0.,15 a foot.

These prices appéar réasonable and so far as the drilling is

: concefned, they are competitive with other contracts in the district.

The average depth of the proposed holes was calculated from the
Atomic Energy Commission's topographic map of the area, and structural
contours which were based on the presumption that the average dip of
the limeétone was about 10 feet vertically in 140 feet horizontally
(figure 3). From theésedata the depth of the proposed holes was found
éo averagé 37:5 feet, An additional 3 feet of drilling below the base
of limesgone is desirable in order to afford space for any caving that
might occur before the hole could be probed with the radiomeﬁric
logging device. The applicant desired an extra 5 feet of drilling
for this purpose but in the case of such relatively shallow holes it
would seem that 3 feet would be sufficient. Thus by allowing 3 feet
of extra drilling below the base of the limestone the average depth
of the holes would be about 40.5 feet.

Based on the foregoing bid of the Four Corners Exploration Co.

the estimated cost of the alternative program would be as follows:

12
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Grid Number Depth, Total - Price
Stage Pattern of Holes Feet Feet per. Foot Cost
1 200 feet 48 40.5 1,944 $0.50 $972.00
2 100 feet 123 40,5 4,98L.5 .0.50 2,490,75
3 50 feet 171 40,5  _6,925.5 0.50 3,462.75
Totals 342 $13,851.0 $6,925,50
Samplings 342 holes over 20 ft. thickness = 6,840 ft.
. C ' @ $0,50 3,420.00
Radiometric logging ~ 13,851, ft. @ $0.15 .. 2,077.65
All other costs - 13,851 ft. @ $0.15. 2,077.65
] Total, . $14,500,80
Average cost per foot : $1.05

Working continuously 26 days a month with an average footage‘of
250 feet per day the drilling could be completed in slightly over
2 months.

FROPOSED FINANCING

The project as estimated by the writer would cost $14,500 of
which the applicant would furnish 10 percent, or $l,450'and the
Government would provide $13,050, '

The ore produced‘froﬁ neighboring properties has averaged abbut
$22 a ton. With ore of this value and a 5 pentent royalty the subject
ﬁroperty would have to produce about 11,860 tons of ore in order to
repay the Govermnment loan. Judged by the information available, the
tonnage indicated by the driiling on neighboring properties has
averaged about 200 tons of ore per acre. On that basis the 43 acres
in question could be expected to yield 8,600 tons of ore. However,
because of the unpredictable erratic distribution of the debosits, the
subject property could contain more than 8,600 tons, and likewise

could contain much less.

13
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CONCLUSIONS AND RECOMMENDATIONS

The productive limestone throughout the area is for the most
part éompletely covered with alluvium or younger sédiments so that
the only means available for judging the merits of an unexplored |
tract is its location to known trends and/or its proximity to known
ore bodies. The subject property lies within the projected trend of
an irregular belt of the Todilto limestone in which ore has been
found on neighboring propérties and fof that reason it is considered
worthy of exploration.

The ore-~bearing bed underlying the area proposed for exploration
is covered with such a thin matte of overburden that any ore found
could be mined cheaply in open pits., This would permit the production
of wranium from smaller and lower~gradé ore bodies.than would be
economically feasible where a large amount of stripping or undergréund
mining was necessary. Consequently in areas of shallow overburden,
such as the tract in quéstion, there is justification for closely
spaced drilling in order to discover as many as possible of the
smaller, yet profitable ore bodies.

The applicant proposed to award the drilling contract to the
Four Corners Exploration Co. This company is a newly formed
érganization owned jointly by F. 0. Manol and Irving Rapaport, both

of Grants, N. Mex.
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Rapport is a graduate geologist with about 4 years experience in
uranium exploration. He was employed about 3 years of that time by
the Atomic Energy Commission as project supervisor in Utah and New
Mexico. For the past year he has been managing the exploration and
mining opérations of the Hanosh Mines, Inc. F. Q. Manol, the other
partner, has been exploitli.ng a uranium ﬁroper‘éy in the Grants district
for the past year and a half with considerable success, The equipment

i belonging to the Four.Corners Exploration consisted of a Fa:.lmg 1500

J mobile rotary driiling rig with auxilliary air compressorwa.nd Duclone

: sampler. A truck mounted radiometric hole logging unit had beén

} ordered and delivery was expedted late in October 1953, Whether or
not it is available at this time is not known.

" As there appears to be a reasonable chance of finding ore on the

subje&t property it is recommended that a loan amounting to $14,500
be approved. A short form contract is suggested specifying é maxcimum

of 13,850 feet of drilling at a price of 4.05 a feot.

15
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UNITED STATE_S
DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS EXPLORATION ADMINISTRATION
WASHINGTON 25, D.C.

22L New Customhouse

Denver 2, Colorado A . August 16, 1954
Memcrandumi

To: Secretary to the O@erating Committee, DMEA

From: Executive Officer, DMEA Field Teem, Region IV

Subject: Docket No. DMEA 3152-Hanosh Mines, Inc., McKinley County
‘ New Mexico . .

Reference is made to our letter tothe applicant dated
July 16, 195k in which we gave them thirty days to submit epproved
Assignment of lesase. .

We have not heard from the applicant. Therefore, this
docket has been closed. .
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UNITED STATES
DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS EXPLORATION ADMINISTRATION ~
 WASHINGTON 25, D.C. O

224 New Customhouse . e
Denver 2, Colorado : ' ’ August 16, 195k

P o aecretary to the Qperating comittee, DMEA .

?mm: .' Executive Officer, msa Field Team, Regian v ‘

Subject: Docket Ko DMEA 3152-3&:105:1 Kines, Inc. s xcxini.ey County’
: New Mexico ' -

: Reference is made to our letter tothe applicant dated: |
July 16, 1954 in which ve gave them thirty days vo submit appmved
Aasia:lmnt of I.ease , ‘

We have not heard. from the applicant. Therefore, thi$
docket has been closed - .

\ - ' :
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UNITED STATES

DEFENSE MINERALS EXPLORATION ADMINISTRATION
WASHINGTON 25, D.C. '

22l Rew Customhouse | - ’ | July 16, 1954.
Denver 2, Colorsdo o .

Mr. George Hanosh, President -
Eanosh Mines, Inc. ,

P. 0. Box 338

Grants, New Mexico

Docket o DMEA-3152

Dea,r Mr, Eanosh.

We have had no rep],v to our letter to you dated April 20,
1954 in which we requested the approved assigmment of the lease or .
& photostat of the approved assignment of the lease from D. !‘. Mollica
and George S. Hanosh to Hanosh !ine.; s Ine.

If we do not receive the apgroved assigment of the lea.se :
within 30 days ve will presume that you are no longer interested in
the exploration and we will close this docket.

Very truly yours e

MA Fleld ’.Pm, Regian v
’HMC:cwm '

co: -zéket :
dministrator, DMEA

WMIraver ;
' O AHKoschmann -
\ S - WPWilliams

\ Chron.
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UNETED STATES ,

DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS EXPLORATION ADMINISTRATION -

WASHINGTON 25, D.C.

‘¢

. 22k New Cus%omhmise o S
. Denver 2, Colorado = . ~ - July 1, 1954

"Mr, George S Hanosh, !?resident
fisnosh Mines, Inc.

P. 0. Box 338

- Grants, New Mexico .

. Re: DMEA Docket 3152 (Hraniumf 5
Hanosh Mines 3 dnC.y McKmley
County, Hew kexico

' Dear lr. Hanoshz:.

Reference i3 made to our letter of April 20, 195&,
‘ ccp,, of which is enclosed

. To da:t.e s W& have not heard from you in regard to the
x‘equested assignment of lease.

_ If we do not hear from you e.ancerning this matter hy
‘August 9, 1954, we will consider that you are no longer interested
in the Defense ximrals &plarntion program and will close ycur

application.
Very truly yours,
En‘closure_ ' X - ’ W. H. King |
RﬁB' : o “- . Executive Officer
es " DMEA Pield Team
ce: Docket 3152 : g EA Fiel ea’m

Administrator I)MEA?/ Reg“"_‘ ¥
©. Williams '

Traver

Koschmann -

Chron.
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UNITED STATES :

DEPARTMENT OF THE lNTERlOR .
| DEFENSE MINERALS EXPLORATION ADMINISTRATION -~ % "
B WASHINGTON 25, D.C. S .
224 New Custombouse - _ © 7 April 20, 1954..
Denver 2, Colorado R Lo : R

Mr. George 5. Ke.nosh, Pres:xdent -
. Hanosh Mines, Inc. ' , o

Grants, Rew Mexico - ..+ Re: Docket No. DMEA-3152

Dea.r ﬁr Hanosh. -

This replies to your letter of April lb, 1954 ini‘oming
us that D. F. Mollica and George. Banosh are the sole owners of
Hanosh Mines, Incorporated.

. The mlning lease on allotted Indian lan&s , which is the .
subject of your Defense Minersls Exploration Admnistration applica=~ -
tion, was issued to two individuals, George S. Hanosh and U. F.
Moliica. The DMEA spplication for exploration assistance vag made

‘ 111 the naxme of Kanosh Hines, Ine., a Eew Mexz.co corporatian.

If the explcration progect contrac't: is to be awarﬁed *i:a
Hanosh Mines, Irc., George S. Hanosh and D. ¥. Mollica must assign
the lease mde to theu, as individua.ls s Lo Ranosh Miﬂes, Ine.

' Plea.se refer to paragraph B(g) of yov.r mning iesse which
- specifies - "Not to assign this lease or any interest therein by
an operating agreement or otherwise, nor to sublet any portion of
the leased premises before restrictions are remove&, except with
the approval of the Secretary of the Intermr.

Before we can process the con‘sract we zmmt he,ve the ap~
. proved assignment of the lease or a photostat of the approved assigne
ment of the lease from D. F. Ho.t,lica and George 3. Ea.nosh to Hanosh

Mines, Inc .

Very truly yours,

L : - 7 John ¥. Shew ,
HMC:cwmy _ : ¢/ Por W. H. King
ce:  DOcket _ - Executive Officer -
dministrator, DMEA . DMEA Fz.eld Team, Reg"ion Iv
WMTlraver )
AHKoschmann, ‘
RPFischer
Chron.

HMCorinors
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, . UNITED STATES :
DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS EXPLORATION ADMINISTRATION

' ~ WASHINGTON 25, D. C.

224 ilew {ustomhicuse | e o o L
Lenver 2, Colorado .~ . .~ ~ . . iarch 19, 1954

lr. George Henosh, President
Hanogl: Tilues, Inc.
P.C. Box 338 =~
Grants, Hew lexico

Te: Docket LIEA 3152
Degr ir. ﬁanosh.

o ;ha minlng leace on the. hmﬁ “ec, 22, T. 13 u., Lo o
was issued to George Hanosh and D.¥, Mollica as individuals. The
DLEA application was mede in the nape of Honosh Lines,,Inc., a
 Hew iexico corporation. . :

Paragraph 3(g) of the lease specifies "ot to assign this
lease or any interest therein by an operating cgreepent or otbernlse,
nor to sublet any portlon of the leased premices befors regtrictions
are removed, except wilh the approval of the weczet4ry of the Inler-
ioxr."

If tue Lzploration Project Comt ract is to be awarded to
Hanogh i ineg, Inc. as operator please furnich this office with the
approvea assigrizent of ithe lease from George ﬁanoah and ©.¥, lollica
to Hanosu nihes, e, :

Lhen we receive tle approved assigrment of the lease or'a '
photogtat of the aspproved assignmenu of tke lease we will COntlnua
wo process the contract.

Very truly yours,

\\ - | W, H. KING
HMC: jp : ) )

\ cc Subject P E.'K. King : ,

\ Chron s : Executive Cfficer, LiBA

\ COMittendorf? . , Eield;ﬁbam, Region IV
WiTraver h ' '

\ RPFischer
AHKoschmann

~\ HMConnors

s ...
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UNITED STATES Sl
. DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS EXPLORATION ADMINISTRATION R
WASHINGTON 25, D. C. e

224 New Customhouse March 3, 1954.
Denver 2, Colorado ‘

Memorandum

To: Administrator, Defense Minerals Exploration Administrastion
Attention: 200.

From: Field Team, Region IV

Subject: Report of Examination - DMBA Docket 3152 (Uranium), Hanosh
Mines, Inc., McKinley County, New Mexico..

Exploration assistance in the smount of $13,851.00 has
been approved and a contract will be prepared by this office.

Four copies of the report of examinstion will be forwarded
you when the contract 1s executed.

The original and one copy of Form 3b are attached.

22 ) e
g

LAk,

A, H. Koschmann

Enclosures
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UNITED STATES o

: DEPARTMENT OF THE INTERIOR ™ = .5
* DEFENSE MINERALS EXPLORATION ADMIN)STRAT!ON ez ¥ S
WASHINGTON 25, D. C. o o — AR,

- 22 New Customhouse = S " March 3, 1954.
Denver 2, Colorado ‘ _ R ‘ :
Memorandum : .

To: | Administrator s Defense xinera.ls Exploration Administration

Attention: 200
From: Field Team, Region v

Subject: Report of Examination = DMEA Dacket 3152 (Uranium), Hanosh
‘ Mines ; Inc. R McKinley County, Rew Mexico. ‘

r : | ' Exploration assistance in the zmount of .,313,851 00 has
' ' been approved and a conf,ract will be prepared by this office.

Four aopies of the report of examinaticn will be forwar&ed
you when the eom;ract is executed. ‘

The original and one copy of Form 3b are attached. .

ey
‘. ﬁg

//v(Lne/

A. H. Koschmann

Enclosures

ED_006270_00000674-00159




DMEA Form 3b
(Reyised)
DEFENSE MINERALS EXPLORATION ADMINISTRATION ;
CONTROLLED DOCUMENT
Revised Abstract
DMEA Docket No. 3152

Name of Applicant Hanosh Mines, Inc.

Changef From
i 1 []
I1I 2
I1T »

ITI

w

ORI

ITI

Add: 1T 7 $__26,460.69

11 8 $__13,851.00

II 8a %

IT 9 %

Remarks:

Initials of person preparing sheet

H.M.c..

Date sheet prepared

2u26-52

ED_006270_00000674-00160
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111

ITI

11T

IIT

III.

ITI

1

~3
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33978
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DMEA Form 3b
(Reyised)
DEFENSE MINERALS EXPLORATION ADMINISTRATION u
CONTROLLED DOGUMENT L e
Revised Abstract bt s e u
DMEA Docket No. 3152
Name of Applicant Hanosh Mines, Inc.
Change‘: ' From | IQ
1 1 [C] 11 1 [x]2-26.52
mr 2 [ mr 2 []
mr 3 [ i1 3 [
11 4 [x] 4[]
111 5 [:] 11T 5 E:]
111 6 [ ]
1t 7 [
Add:. 1T 7 $__26,460.69 |

II 8 % 13,851.00

11 8a %

' , ITI 9 §

Remarks:

Initials of person preparing sheet _ H.M.C.

Date sheet prepared " __2e26-52

33978
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UNITED STATES | o
DEPARTMENT OF THE INTERIOR =~

]
DEFENSE MINERALS EXPLORATION ADMINISTRATION '
WASHINGTON 25, D.C.

224 Neﬁr Customhouse =~ . S ~ February 26, 1951},_M;M_,t_&.:;..,i,
Denver 2, Colorado - o . LT i

:‘ EvAuaLJQ Wi N

({39 dciamd

B Rt
Hanosh Mines s Inc. &x 3
Box 4hT . , ooy - : 4
Grants, New Hexico‘._, - , L} .
T ' Re: Docket No. DMEA-3152

Gentlemen:

. In preparing a contract for exploration work on your
property it will be necessary for us to know in which state Hanosh
‘Mines is incorporated. We will also require a signed copy of your
lease or a photostat of a signed copy of the lease.

When this information is received by this office, we will
be pleased to contimue to process the contract. -

Very truly yours,

¥W. 8. King
Executive Officer
DMEA Field Team,

HMC: cwm

ce:  Ddcket R
dministrator, DMEA
WRStorms
ABKoschmann
Chron. '
-HMConnors -
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(Bevimy no® 1052) QNITED STATES DEPARTMENT Ol..:"{E INTERIOR B O e o, 42-R1035.2.
: DEFENSE MINERALS EXPLORATION ADMINISTRATION

N R T T It npﬂ":qy\ﬂw
r N TR L

Dosouis LJ o +«-A°u~w@“"v’3N ot to be filled in by applicant

APPLICATION FOR AID IN AN “ 1
EXPLORATION PROJECT, PURSUANT TO ;= | Dockasxo DAVEA S92

"Met’al or Mineral

DMEA ORDER 1, UNDER THE DEFENSE | Dot pocerven . 9477 Zx

'y

PRODUCTION ACT OF 1950, AS AMENDED Estimated Cost ......

Participation (Governiment %) -_".;-.-x---; ________

INSTRUCTIONS
1. Name of applicant.—(a) State here your full legal name, in the form in which you will wish to contract, and your

mailing address: Jemeah-Hine sy IReormereted e woi A7, Oronto, Uow J0riede

[TE>) CHITTTIAT R

(b) If other than an individual, add to your name above whether a corporation, partnership, ete., and the name of the State
in which ineorporated or otherwise organized.

(¢} If a corporation, add to above statement, tltles, names and addresses of officers.
(d) If a partnershlp, add to the above statement the names and addresses of all partners.

2. General.—Read DMEA Order 1, “Government A1d in Defense Exploration Projects,” before completing this application.
Submit. this application and all accompanying papers in guadruplicate (four copies), - with your name and address on each
sheet of the gpplication and on all accompanying papers. Where sufficient spaceé is not provided on the form for all required
information, state it on an accompanying paper, with a reference in each case to the instruction to which it refers by number.
Comply with all -applicable instructions; or, if not applicable, so state. File the application with Defense Minerals Exploration
Adrmmstratlon, Department of the Interior, Washington 25, D. C., or'with the nearest ﬁeld executive officer thereof.

3 Applwcmts pmpe'rty rights.—(a} State the legal description of the land upon whlch you wish to explore, including all
land which you possess or control that may be benefited by the exploration, and exclu&mg any land or mtelest in land which is

not to be mcluded in the exploration pro;}ect contract ___m’ﬂw:'z_ﬂ‘zpc 3 5}_9__,‘3_/ jﬁ,‘é‘j}y~~~n ‘,xw L

HU‘{ Iy

_____ Lo - -~
o d .‘L-‘VX; b.ﬂ&g R S R AW

(&) State any mine name by which the property is known, NnoONG
{c) State your interest in the land, whether owner, lessee, pmchaser under contract, or otherwxseﬁ; - guw Sk

................

(08 f‘i"*‘ B8 6 UGG N SN IR Y VIS 6 5 PR L C SO A X410 W S A ST T Mo ST RE By Tne v

o 1 you are not the bivher, submlt with this apphcatlon a copy of t e lease contract, or other document under which
-you.control the property.

{¢) If you own the land, describe any liens or encumbrances on it

() It the land consists of unpatented claims, add to the descrlptlon above, the book and page numbers for each recorded
location notice. 3

4. Physical description.—(a) Describe in detail any mining or exploratxon operatlons which have been or now are being
conducted upon the land, including existing mine workings and production facilities. State your interest, if any, in such
operations. Also deseribe accessibility of mine workings for examination purposes.

-(b) State past and current production, and ore reserves, if any, giving quantities and grades. ;
(c) Describe the geologic features of the property, including mineralization, type of deposit (vein, bedded, ete. }, and your

reasons for wishing to explore. Illustrate with maps or sketches, Send with your application (but not necessarily as a part

of it} any geologic or engineering report, assay maps, or other technologic information you may have, indicating on each
whether you require its return to you.

{d) State the iacts with respect to the accessibility of the project: Access roads, dlstances to shipping, supply and xesxdence
points.

(e} State the availability of manpower, matenals, supplies, equxpment water, and power. 16—B6551-1
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5. The exploration project.—(a) State the.eral_or minerals for which you wish to explgmm L W N

TR TV Pl e 1
)

{b) Describe fully the proposed work, including a map or sketch of the property showing a plan (and cross sections if needed)
of any present mine workings, and the location of the proposed exploration work as related to such features as contacts,
veins, ore-bearing beds, ete.. o .- N

{(¢) The work will start w1thuyu. ......... days and be completed w1thm T months from the date of an exploratlon
‘project contract.

(d) State the operating experience and backgxound of the applicant with relation fo the: ablhty to carry out such explo-
_ ration project, and also that of the person ot persons who will supervise the operations.

6. Estimate of costs—Furnish a detailed estimate of the costs of the proposed work (you w1H have to use a separate sheet),
_under the following headings. Add the totals under all headings to give the estimated total cost of the project: }

(a) Independent contracts.— (Note.—If the applicant does not intend to let any of the work to contractors, wnte “none”’
‘after this item. To the extent that the work is to be contracted, do not-repeat the cost of the contract-work in subsequent
items.) State the cost of any proposed independent contracts for the performance of all or any part.of the work, expressed in
‘terms of units of work (such as per foot of drilling, per foot of drifting, per hour of bulldozer operations, per cubic yard
of material moved, etc.).

(b} Labor, supe'rmswn, consultants—Include an itemized schedule of numbers, classes and rates of wages, salaries or fees
Afor necessary labor, supervision. .and-engineering and geologmal consultants.

(c) Ope'ratmg materials and supplzes.—Furmsh an itemized list, mcludmg 1tems of eqmpment costing less than $5€) each
and poweér, water and fuel.

(d) Operating equipment—Furnish an itemized list of any operating equipment to be rented, purchased, or whlch is owned
.and- will be furnished by the.Operator, with the estimated rental purchase. prxce, or suggested use—allowance based on present
value, as'the case may be.

(e} Rehabilitation and repairs. ——Furmsh a detalled list showmg the cost of any necessary mmal rehabxhtatxon of repairs

. of existing buildings, installations, fixtures, and movable operating equipment, now owned by the Operator and which will be
devoted to the exploration project.

(f) New buildings, improvements, msmlla,tzons ~—Furnish ‘a detaxled Hist showing the cost of any necessary bulldmgs, fixed
improvements, or installations to be purchased, installed or constructed for the benefit of the exploration project.

(g) Miscellaneous.—Furnish a detailed list showing the cost of repairs to and maintenance of operating equipment (not
.including initial rehabilitation or repairs of the Operator’s eqmpment), analytlcal work, accountlng, workmen s compensation
'and employers’ liability insurance, and payroll taxes.

(h) Contingencies. -—lee an estimate of any necessary allowances for contmgencxes not included in the costs stated above

NoTe.—No items of general overhead, corporate management, interest, taxes (other than payroll and sales taxes), or any
other indirect costs, or work performed or costs incurred before the date of the contract, should be included in the
estimate of costs. )

: 7. (a) Are you prepared to furnish your share of the cost of the proposed pro,]ect in accordance with the reguiatlons on
Government participation (See. 7, DMEA No. 1)? T .

{b) How do you propose tc furnish your share of the costs?

/ D Money I:] Use of equipment owned by you o D ‘Other -

Explain in detail on aeompanying paper..

CERTIFICATION

The undersigned, whether as an individual, corporate officer, partner, or otherwxse, both in hls own behalf and aeting for
the applicant, certifies that the information set forth in this form and accompanying papers is correct and complete, to the best
f his knowledge and belief, .

Ll

Dated I‘X){&C!‘ﬁ.@%__ - - _________________________________ % 195

(Apphcant)

7 > s

Title 18, U. S.' Code (Crimes), Sechon 1001, makes it a crimmal offense’ ta ‘make a wx|lfu§|y false staiement or represenfahon to qny depatt-
ment or agency of the United States as fo any matter within tfs jurisdiction. : L ‘ o ) . .

U. 8. GOVERNMENT Pknmus OFFICE  16--66551~1
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1. B) Imeorporated in Now Mexleo

Fresident --- Ceorro 8. Ponock, Gox 447, CGronts, Woli.
Trossurer --- Anpnbelle ¥Hanoeh, Dox 447, Crente, [l
Seercotary =-- U, F. ¥nllicn, Uellup, e

<3
L

4. ) Thiec property, in Heiinley County, New Noxico, mav Lo rosched
in the followins marmer: 1) Trovel three piles vest on U.S. €6

from the town of Sranto: £) Turn north on U.t. 453 (the San i”%(ﬁ
tond ) and ro cleovon miles nlonz the vmlley floer. 1Thia yoad then
ascends o peptly sleoping pertion of the Dntyads Sandetare neargy for
aroroxisstely o mile and degeende unon the byoad Todilte Idvrestone
benehs 3) ”urw,n@rt%xe“t at o vell eonetrueted cattle-suardnnd ?milow
the mosgt promincnt rradoed rosd pact numeroud onen nit ord undercrownd
uranivm onerations for aanproximately Cour wilos, '

' It bes taken the Indlan Lervice as-roxlmately twe vronre o
thile lease. ZTherefore, orly socolorie wmaziing ast sonsllany and a9
shysleal develoorent bag Loon eanpleted.,

]
73
e
e

o,

b) o productisn.

c¢) Ceclorie feamons § Viahine %o hx*lﬂr@ phe Mene 5 of Soet. 28,

1) Favoreble L@C?ﬁl@ﬂ
Virtually oll of the large wince ord bloeked out oye

bodies of the Croets Digtrict are olbuctod vohweoorn Savatoel ;@two
and Orents legn, o distonee of obeut 13 wiles, (Pir. 1) The oy O
sion of thle amiorent minerel beld fov Taux@ *@lcw s the PJFtI~
wvaat, containg vﬂttowcg.praswcemﬂ. So “P}“? genonlitn hove Leoen
devoloned in thia directlon. boutbeast of JSrarnts [ese, Tor enaroxl
metely fourty miles, nunercus uxaﬂaum shovinrs bove 13, Leen @lﬁcaﬁsx-
ed, Witk the oxgentisn of the Jackollo Wipe of &n&nﬁ?“w, Y ASTEes -
pble tormere oo Buen doveloped. The speonerty for viileh nlé is soled
in siltusted in 47 ¢ contral nortion of the main Wfddwcwi? ”Ftﬁ. it
lien scusrely cerocoe the emwprent ~$ntvﬂ1 3¢3t¢ e anly 28 jreornt
nEonerty which Foo boen cx-loved, Sentn Fo'le w@@LAﬁmc), cawthﬁr
ahout 3C,C00 tons of urapiun 0rc.

2) Toasc of Tapleratlon
Tre tra mejor oro horizons in this diciriet ave tro
Todilte limostorme end the Yeorrlorn ferwotinn. The arpinon Cormatlon
io aposuming ~reatey ceeniole lenorbtonce, but the Lelk of doveloaped
ore 1lies wvitkln ke TeCilte lirootone.

Cre of the major renacns for the ronid develonpent of
the Crento Dletrlet is the csse with whieh the Todllto lircatone moy
te oxplored. The limestone is the moat resishont rvoeh In the Juracsie
section and forma o zontly dinpins bench (49) updor skellew cover for
en much ag o hel? mile Laeck from the Inmtyreds sanfetone rim. Thie
feature is well demonstrated by bhe foet that the deenest hole pro-

nsed on this vronerty, 1700 fouot beek Trosn the rim, lﬁﬁ bt 40 foct
overburden to pencirate. Tre 43 frob averare ot of ole conslistn
of 18 feet of overcurden, £0 fv@t of limeczhbonc, A 5 foot of undere
lying sapdetone, Nore of tVe oke Yorizon le exesined wor dellop of
exploration than ﬂﬂy other ares of carnotite~tyne Cenonits.
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3) Ki@h~ﬂr:ab o1e
The uraniun vwmefalﬁ of tb@ blonkot-typo ore deponlite

initially rined in Poilte limestonc, on or ¢lose to the rlm, cone
miﬂteg of carnobxﬁo, vruyenonive, and uranoplanc, bltm‘Eim@@iﬁc,
hemetite, ond coarsely-cryetalline enlelite. At dopth, awey fyrom the
rim, tho above oxide-type m;ﬂoralﬁ are in loasoy wLQUﬁt avd Inrecy
omounts of pi%ch&l@m@oy flusrite, borite, ond orrite aro dlocernable.
Two shovinms of ecayrnotite are nronent alone the pim @f Sootlonge and
on ore-ryafe nregrect io situsted 1ﬂ,aw_mfr0y@ neey the north linc of
this accti@n. (?i@. 2)

&) Geetion 22 1s 22 miles by read frowm the Anaconds Conper
Cininge Coe il ot wimfu& cpy Kew deoxleo. Fifteen oliles of J,nravaa
wd maintalined rﬂ%w lead Trom the npoporty to the reln line of the
Gomba Fe Rellvar rrd UuS. 6€. It 4o 7 miles on V.S, 266 o the mill
' his point. The tovnm af Crorts is 13 willee from this nroverty.

7y vz
=3
5
£
P

v
=
o
m
o

_ e) An ebundant gunmly o ehean labor is owvallable in this
arecn. The Tovnlo Irdisms ore excellont Por muczin~ and hand sorbinc.
The shut-dowm of tre Floorite miﬂ“u in thia avea o orovided o Curs
plun of o:illed =incrs. Powder, bardunre, (imber, ond truci orrte are
availalle nt dranto. Inexnansive fuel ean be @amblrci et the Prowitt
oll refinery eloge to tho will alite. Almost oll slnipe ”ﬁo”wwxrw
firrs w@iwﬁ"aﬁ conlopeching at Altucpercue, 00 miles enat of Sropdo
sver U,8. (€. A water vell 48 neegent on Doetlon 92,

5, k) Mrure & 1llustretee She éeslired work. It is eronesed thot an
initlal 100 oot ~rid of 207 boles, avorasino 23,00 feot in Sonth
e eomploted fivet. The dicpoaltisn »f boles on 50 ovd 285 oot cmﬁrxv
atall bo detorsined by the roovltso ebteined Ly ipdtind ~ple
Avororimatoly 2067 QP the holes drilled in the
Grants Limuiiet ove stoun mooes oy counts about wa that of
the boskrround o Uit of e Lole. Applying thin f %A@. @;e Tir7. 3),
205 .66 offoot holes on ED font contors are ﬂ%ti@¢3&tfz. Toen poreent
of the holes on 50 fool contore comtaired 089 330~ oy betbtey. O
thio bnsis, 213.25 tolce on €% foot conbors oye anbtieliszated.  Zdoveral
of the mine oumers in thio Qia%rict arefor to continve Lheiy oooreh
for ore on 10 fzot centors L ig our opirion Lot O4¢ loree odditiongl
cxnense 1o viot verrantod bW the om mli sodn of urenive found in thic
marmor.  (Vor ourrarry of oresencd érilline soo Teble 1.) 4

It g nronoscd thet rellagnee Le zlreed on radicmotrice loswlpr
Poy Yolon on 100 and 50 Ohot conters. {(ore olroet on yalue of

of the

K&@ﬁ@”(bfiﬁ 13””&%” ) Tttt et daoninn o dp-tedapioes
253 Tupdaoredta nopipasne S “CfJfQu rHshent—elawoe,  Tho
eutta%w fror the 20 Peet af lirentope 4n rolee on ?ﬁ 2o04 cephers
chnll be eollectnd ot 1o a0t int <rvﬁ1ﬁ srs bre portlonn of Lhepe
cvﬁtinmﬁ virdlelh show obepreal rodlionetivity obnll Le x"dl?mﬁ@xﬁﬁﬂ’lv
'cmnvc&‘ ?ﬂ definticly ereelt the vronlum volucg obtalned Ly orabing
8 rod iovetrice @asaylmﬁ, wrenty yorfion ,Mcwi@ﬁl oopeys oknlld be orun

o
on cu&ﬁ&nva,

d) It is mromosed trhot tho Four Gorners Lunloration Consany,
Crents, lViow Venico, uvndertnig A1L deilline, reolsaria VSFQ, DUPFVOY -
inz, sscountinc, oal sunervisicon lavelvad 1n '”im Drosrer. Ly Irvine
Tavaport, coc-ouncr of the Four Csrmere Lxmlaroition Co. ond 3he progoscd
suncyvicor of tvis sroavrem Lng Pad Lhe a1 1lmvin CERCrIenos
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UNITED STATES

DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS
EXPLORATION ADMINISTRATION
WASHINGTON 25, D. C.

OFFICIAL BUSINESS
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The area proposed for exploration covers about 43 acres situated
in the extreme northeast corne£ of Sec., 22, The land in Secs. 15 and
23, which immediately adjoins the subject property on the north and
east, is either owned or controlled by the Atchison, Topeka & Santa Fe

Railway Co. (figure 3). The applicant company is pro&ucing ore from

another Lease coveriné a bortion,of Sec, 26, T, 13 N., R, 10 W,

DESCRIPTION OF THE DEPOSITS
ﬁranium mineraiiiéfiSh.iﬁ Eﬁe”5feéhﬁﬁ&éfuconsideration occurs in
the deilﬁo limestone. .Thiskformation is a persistent gently-dipping
bed éveraging about 20 feet in thickness. The tract proposed for

exploration is underlain by this limestone. Its irregular outcrop

marks the western and southern boundaries of the project area (fig. 3).

-~

Erosion has completely removed the Todilto limestone from all of
Sec, 22 with the exception of the extreme northeastern corner which
constitutes the area proposed for exploration., Except in the
immediate vicinity of the outcrop the favorable bed is usually completéely
concealed by varying thicknesses of overburden. This is not only true
of the tract under consideration but prevails genérally throughout the
district. Although showings of uranium mineralization are not uncommon
along the oﬁtcrop of the Todilto it appears that very few of the
district's more importanttore bodies have been found exposed in this
manner. Closely spaced blind drilling has been the chief means of

finding and ¢ 7. .- the present ore reserves of the district.
outlining
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. No drilling on 25-foot centers, as proposed bj the appli-
cant, is suggested, as it is.believed that drilling on 100-foot
cénters with some 50-foot offsets will find most averageisized de-
posits or at least suggest their proximity. Closer ‘spaced drilling,
however, probably would be reqﬁired to obtain a reasonably accurate
appraisal of ihe tonnage and grade of deposits and certainly would
be required to develop them for mining. It is believed that the
applicant should be willing to do at his own expense the work he
cohéiders neceséary to develop ore for miﬁing if the greater risks
of exploration have alfeady‘been taken in the DMEA project.

‘ “The applicant has proposed to take no samples from the
holes drilled on 100~ aﬁé go;foot centers, but rather to rely upon
radiometric determinations by’ih—hole logging equipment to select

‘. ‘the hoies to be offset. Although the AEC field personnel have recom-;
mendedfthis ﬁractice, and it has been accepted by the DIEA examining
team fbr use on projeétg already studied, a more critical analysis of
the logging method shows that it has not been thoroughly tested and
proved. Furthermore, the AEC does not have the capacitj to do the
radiometric logging on this project whereas they have prbmised to do
it on other DMEA projects, and the applicant proposes instead to use

- unproved logging equipment. The examining team therefore recommends
that, in addition to the prqposed radiometric hole logging, samples
of the drill cuttings représenting 2-foot intervals throughout the

Todilto limestone be taken from all drill holes. This sampling will
of course increase the cost of the project, but it seems necessary
for the present in order to ensure obtaining adequate guidance for the
" drilling and to establish the reliability of the logging equipment.
8
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STANDARD FORM NO. 64

Oﬁice Memawmdum . UNITED STA%S GOVERNMENT

TO ;" B. Wme Ellis, DMEA Member, Uranium Commodity DATE:  March 29, 1954
Committee ' i ;“‘fﬁ,ﬁi~;.=¢

FROM : Arthur P. Butler, Jr., USGS Member, Uranium .4 q0Ed
Commodity Committee N R Aol

SUBJECT: Pinal Field Team Report DMEA Docket 3225 (Uranium), Ira N. Sprecher,
Gallup, New Méx1co, trustee, applicant, Group Claims, Sec. 2, T. 13 N.
R, 11 W,

The applicant applied for $L,000 to explore the property
identified above for uranium, The property wsg examined and the
application denied by Region IV, W. A. Carlson, Acting Chief of
the Grants Sub-0ffice, U. S. Atomic Energy Commission, accompanied
the examiners and agreed with their conclusion that Government
participation was not warranted.

Parts of the property are underlain by three formations, the
Todilto, Morrison, and Dakota that are host rocks for uranium .ore in
the general area surrounding the claims. Most of the applicant?s
expldoration was planned to explore the Dakota formation. The examiners
found that black shales in the Dakota are slightly uraniferous, but
found nothing to suggest that wranium was likely to be sufficiently
concentrated to form ore bodies. The Morrison rocks on the property
do not have features commonly considered favorable to ore,and explora=-
tion by the AEC in an adjoining section suggests that the Todilto is
not sufficiently favorable to warrant exploration at the depth that
prevails on the propertye. For those reasons, the examiners recommended
and the Field Team denied the application.

T concur with the Field Team'!s conclusion and achbion.
. ¢ ®

Copies to: E. Wm. Ellis (2)
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- A.E.C. bas drilled #0 holes immedistely sputh of this ymperty and -
.;no appmiablo ninara.liutim was found.

‘ ‘l'bcengimr examiner recommends m npplics.tionbe d.enieﬁ .3';: o
"fﬁmdv&eonmrintmmwmtm o _

- Baclowures

e S R ST L S Re"lewed by o
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Project Summary Report o
By: Michael Ching Date: August 6, 1957
1. Docket Ho. DiEA-3632 (Uranium)

Contract No., Idm-E797

Operator - Colamer Corporation, a Delaware corporation 0 «ccpi: :
Commerce Building Fot ‘/;ﬁrsuv \ &;vf i
1016 West Santa Fe ! g wfel pETT
Grants, New Mexico W 7508 V/

Property - 27 unpatented mining claims, State Nos. 1-27, situated in

sec, 8, T, 13 N., R. 9 W., N.M.P.M&B., McKinley County,
New Mex1co.

Operator's Property Rights: Lessee. Owner's Consent to Lien signed
by Thomas C. King and Phyllis J. King, Arthur W. Hyde and
. Vilatie W. Hyde, Lee Roy Cosper and Jane Hyde Cosper,
J. V., Reynolds and Jean Reynolds, and Howard Deeds, a
single man.

2. Contract (Short Form), dated May 17, 1955
Final starting date, July 1, 1955
Actual starting date, June 29, 1955
Contract completion date, Sept. 15, 1956
Termination Agreement, dated Jan. 22, 1957, effective July 20, 1956

Work Authorized (as amended) -~ Test the Poison Canyon and Westwater Canyon
sandstones of Jurassic age by core and non-core drilling in
3 stages as follows:

Stage I - 78 holes

17,125 ft. non-core drilling @ $1.5L/ft. $26,372.50

7,460 ft. core drilling @ §$2.80/ft. 20,888,00
20 chemical analyses @ $5/each 100,00 $L7,360.50

Stage II - 70 holes |

15,750 ft. non-core drilling @ $1.5L/ft. $2L,255.00

4,900 ft. core drilling @ $2.80/ft. 13,720.00
35 chemical analyses @ $5/each . 175.00 $38,150.00

Stage III - 60 holes

13,500 ft. non-core drilling @ $1.5L/ft. $20,790.00
2,850 ft. core drilling @ $2.80/ft. 7,980.00
30 chemical analyses @ §5/each 150.00 $28,920,00

Estimated Total Cost of the Project seee......$11,430.50
Government Participation @ 75% eeesveosevses.. $85,822.88
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FINAL GBOLOGICAL ENGINEHRING REPORT

.DMEA DOCKET 3632 CORTRACT Idm-E777

A eloncs

DMEA

D AiiTF\»ENT OF THE INTEI?GR

DEC 31956 ’/

' REGION HI
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COLAMER CORFOR IO

KELSEY L. BOL® .,

BF GEOLOGIE
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UNITED STATES

DEPARTMENT OF THE INTERIOR
DOUGLAS McKAY, SECRETARY RECETVED

DEFENSE MINERALS EXPLORATION ADMINISTRATION SFT3“°S?QQ§

REPORT OF EXAMINATION BY FIELD TEAM
REGION III '

DMEA 372 Santa Fe tracts

Santa Fe Uranium Company, Inc.

McKinley County, New Mexico

Donald Hayneé, Geologist Glen Walker, Mining Engineer
Geological Survey Bureau of Mines

August 1, 1955

Reviewsd by
DMEA OPERATING COMMITTEE

G-9-S5S_

{gate)
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Colersds Platesn District
. mm Jimctim, Mm

lxnl ﬁ, 1955

I_&'dm T. B. Mullens ‘

'»,.Mw\e..mmmr'pmmnm 3797, Seats Fe Uraaimm Compeny
AR LN sec, 16, T 13 W., R. 10 W., sud K/2 N2 sec. 13,
T. 13 K., n,nw., mﬂqu,mhxiw ‘ ,

Phe swbject preperty was eysmimed w:ﬁav.m i1z cmm
team e April 26, 195%5. The vesm ommsisied of (lewm Welker, U. §. Bwreau
of Mines, and B. D. Heynes and T. E. Mallems, U. 8. Geslegieoal Survey.

o mm‘umwatymnm,ambmum
' o m«m,mm&uuuﬁnWsmmmm“
te explove the ML/k sec. 1B, muumwmmmm
-thu tmw.mlmmn/an/am 13. . _

' M;h@zﬂmsﬂtkm&mmskwdmmiam
mmommwnmmcntmm'%cfm/hm 18. fThis
mxmzwsd;nmwmnmmumna;mn.
© . of the verk ves shoun em the meps im the brechure with the exception of
@& "3rill heles” metatiem. Withewt the loc¢ation of the beles drilled amd
thzndiu,mmmtmmﬁnumlmﬁapmm&
mldt&tadmetmﬂmnrk

m.nmt.mummm:wmmhlunmwy,
but he hes ne map 86 ke has net werked up his metes. MNr. Fife effered té
_semd the Survey uad the Bureau ¢f Mings & cepy of the map when he completes
i%. mmmumnowuuﬁnmmmmm
Musmm:aapmmmww. P
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As & matter of pelicy, I believe the map showing drill holes
and incline should be included in the brechure. Thus, I recemmend that
DMEA write the applicant cempany and reguent 4 copies to go in the
brochures. The maps should shew the ineline snd drill heles. The drill
1) drill holes which have

holes should be divided into two classes:
sampled and probed, and 2) drill heles which were vot sampled or

been
prebed. The two classes are necessary as all records on scme drill
‘holes are lost and Santa Pe Uranium does not knew what the bheles pene-

trated. The map sheuld also show the depth of the drill hclcm 4

DMBA sheuld also regquest thtt the company sutmit & drill hole
mep of the NL/2 N1/2 sec. 13. Minsteen ARC drill heles apd seversl
private drill holes have been drilled in this part of the section, snd

‘Hewever, the exsmining

‘& map of these holes weuld camplete the recerd.
team will met recemmend any DMEA sssistance for sectiem 13 at this time.

7 - s

%, 8. Mullens
Gecloglint
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DMEA 3727

. _ SANTA FE TRACTS
SANTA FE URANIUM COMPANY, INC.
McKINLEY COUNTY, NEW MEXICO

CONTENTS
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Description of depOSitSoooooooas-oc.tc.scoaoooooofoct-o“ooto
Minable ore resSelVeS.csesssscssccsscssasvonssssnssoscasecssnns
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Recommendations..............».................-...---.....-.. lo
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@ | TLLUSTRATIONS

Follows
Eigure . ~RBge

1. Location map of Santa Fe Uranium Co., property in McKinley
GOu.nty, New l\b}d-co.l.!...l"..........0....0.0'..I..l...‘ 2
2+ Map showing properiy, outcrops of main formations, ore
deposits and areas of A,E.C. drilling, Santa Fe Uranium
CO-’ MCK:i.nley County, New MexlCOorssscocorevscossnscsscns 2
3. Map showing mine workings, old holes and proposed holes
of Santa Fe Uranium Co., property in SW1/4 sec. 18,
To 13 No, Ro 10 W., MCKinley County, New Me}d.coroooa.ooooa 6
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———— UNITED STATES ATOMIC ENERGY COMMISSION

RME-3050

FRACTURE PATTERN OF THE ZUNI UPLIFT
Final Report

By
Arthur K. Gilkey

June 1953

Columbia University
New York, New York

Technical Information Service, Oak Ridge, Tennesses

NOTE

You con purchase this publication at
the same price we pay for i which is
less than mao-ked herg howev - if you
want to consider the iffer-n e as pay-
ment for quicke service, then ve ars
hanpy to ssrve you.

DUNKIN BLUE PRINT & SUPPLY CO.




exhibit predominantly fracturing transverse to the fold axis while the second
would show longitudinal fractures predominating. This criterion, or whatever
other criteria would be found in its stead were to be applied to the Zuni uplift,
as an approach toward understanding its origin, Then the other structwral charac-
teristics of the uplift were to be considered for ‘any additional light they might
provide,

Specific Procedures and Data

The following structures were studied in the field as examples of smaller
anticlines of known origin: for the laterally compressed type, one anticline in
the Woods Hollow Mountains of the Marathon folded belt, west Texas, and a part of
the Wills Mountain anticline in the folded Appalachians of northeastern West
Virginia (a study done independently of this contract); and for the passively domed
type, one laccolithic dome, Maze Arch, in the Henry Mountains of Utah, The data for
these and for the Zuni uplift are preseﬂted on the attached maps, and the procedures
and data will be described with reference to the individual maps,

Maps of the Zuni Uplift

Cround Samples of Jointing, Zuni Uplift, New Mexico:

This map gives the most general picture of the Zuni uplift., On it are
included as many of the mjor faults as could be compiled from other sources, in
addition to those which were observed in the field, in the course of the joint
measurements, Faults in the pre-Cambrian are taken entirely from the map of that
region made by E. N, Goddard, et al (1951), and faults of part of the northeast flank
are from maps by the U,S5. Atomic Energy Commission geologists, Grants, New Mexico,
Geclogical contacts, shown only where they could be confidently identified, were
transferred by pantograph' from controlled serial mosaics, Beyond these features,
the map represents essentially a ploﬁ of the‘ Joint data, | It cannot be regarded as

| a complete indication of the Jointing which will be found in any given part of the

ED_006270_00000674-00196
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B UNITED STATES @Fﬂmgﬂ”m%i CoPY
" INS DEPARTMENT OF THE INTERE%EWE@AU@ 2 ]@57
: DEFENSE MINERALS EXPLORATION ADMINISTRATION.... S J i
224 New Customhouse DATE | IITIALS | CODE
Denver 2, Colorado 9la LK 240
I
, July 30, 1957 v | b e
* Memorandum L 4 / 3 :
" To: Chairman, Operating Committee, DMEA oo ? ; ZZ '. 3 /Q;;
From: DMEA Field Team, Region III _ / -
Subject: Docket No. DMEA 3939 (Uranium), Comtract N7?:§dm*395h7:gaedL;;;szaﬁ

Maghinery and Chemical Corporation, Westvaco Mineral Products
Division (Sec. 7, T13 N, R 9 W), McKinley County, New Mexico
- FINAL REPORT

Enclosed are the original and two copies of a joint final engi-
neering and geologic report, dated July 1957, by H. F. Albee, Geologist,
Geological Survey, and W. D. McMillan, Mining Engineer, Bureau of Mines;
and transmittal thereof, dated July 26, 1957, from J. William Hasler.

The original and one copy of the Operator's final report were |
forwarded by memorandum of January 17, 1957.

The contract was terminated before completion of all the work
provided for, by a TERMINATION AGREEMENT, dated January 9, 1957, which
was made effective as of the close of business October 31, 1956,

The exploration work completed under the contract consisted of
the drilling of 22 holes, aggregating 4,317 feet of non-core drilling and
1,157 feet of core drilling, and incidental allowance on a total of 5,47k
feet of drilling,at a total accepted cost of $10,091.4l, toward which the
Government contributed 75%, or an amount of $7,568.56. ~

Final payment to the Operator was processed by this office
March 5, 1957 in conformance with the Report of Review of reported project
costs by the Contract Administration and Audit Division, DMEA, dated
February 20, 1957.

The exploration work completed did not result in the discovery
or development of a significant quantity of uranium ore; therefore,
Certification of such under the provisions of the contract is not recom-

mended.
S 2 Amntbman’

E« N. Harshman

Revieved by Acting Executive Officer
DIEA OPERATING COMMEITEAG ng
J-$-579 .
A
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. DMEA ot
RE@EWEDAUG 2 1957
DATE | INITIALS | 0D~

b g | i WEYE S
! UNITED STATES | [ 220
\ DEPARTMENT OF THE INTERIOR | | 1~%=

FRED A. SEATON, 'SECRETARY - _
DEFENSE MINERALS EXPLORATION ADMINISTRATION

JOINT FINAL REPORT OF EXAMINATION BY EX#MTNT%G“%EAM»
' REGION III | o

FOOD MACHINERY AND CHEMICAL CORPORATION

- Westvaco Mineral Products Division

Section 7, T. 13 New R, 9 W., N,M.P.M,

McKinley County., New Mexico

Uranium

Joint_Finél Engineering and Geologic Report

by
H. F. Albee W. D. McMillan
Geological Survey | Bufedu of Mines
July 1957

‘ .
| , .
! | — Reviewedq by
Dﬁ:@& OPIRATING COMMITIER

N Ywé”-g‘7

(8ata)
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1. In the vicinity of ore deposits the ore<bearing
sandstones are 50 feet or more thick.

2. The ore-bearing sandstones are altered from a yellow
brown or orange to a light gray color near ore deposits.

| 3. Mudstone in contact with ore-bearing sandstones
is green or greenish gray near ore deposits instead of red
or reddish brown.

4. Carbonaceous material, asphaltite, limonite, and
claystone pebbles and seams are more abundant in the vicinity
of ore deposits.

DMEA drilling disclosed an ore body in the northwest
corner of sec. 8 in the Poison Canyon sandstone east of the
Morrison formation by the Colamer Corporation on the State
group of claims in sec. 8; T. 13 N., R. 9 W., N.M.P.M., DMEA
docket 3632, contract Idm-E 797 (fig. 2).

The most pronounced standard feature on éec. 8 is a
n&rth-trending normal fault zone lying in the west half of
the section. Considerable minor folding has occurred on sec. 8
and shows that small anticlines coincide with the axes of the
thick sandstone zones thus suggesting that these small folds
are a result of differential compaction rather than of original
process. The ore deposit contains An estimated reserve of
about 80,000 tons of uranium ore that will average 0.22 per-
cent U308 and 8 feet in thickness. The ore deposit appears

9
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to be about 1,000 feet long and averages about 150 feet wide
with the long axis trending southeasterly. The depth to the
ore body, from the surface, will be about 250 feet.

Section 10, T. 13 N., R. 9 W., N.M.P.M. was explored by
DMEA under DMEA docket No. 4017, contract Idm-E 940, Colamer
Corporation. Both the Poison Canyon sandstone unit and the
Westwater Canyon member of the Morrison formation were tested
in the ?hyllis9 Fannie, Jean, and Deetta claim groups in
the same section with essentially negative results. This
contract was completed and terminated without a certification

of discovery.
WORK COMPLETED UNDER THE CONTRACT

Contract Idm-E934 was executed on March 21, 1956 and
the project was started on April 16, 1956, with drilling
beginning on June 20, 1956 and completed on October 23, 1956.

Stage I consisted of 15 non-core and core drill holes
and Stage'II consisted of 7 non-core and core drill holes.'
Total drilling under the contract was 4,317 feet of non-core
and 1,157 feet of core in 22 holes. Details presented in

Table No. I and hole locations are shown in Figure 2.

10
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UNITED STATES ,,M. e
DEPARTMENT OF THE INTERJOR 9??&‘2&&&- FiLE GOPY,
Defense Minerals Exploration AdninlstrathM ER

224 New Customhouse WEE 0 Av 1958 .
Denver 2, Colorado RECE A ﬂg oE"
.| DATE tﬁ%%“w_ R
April 8, 1958 !
Mémorandum : : P 1
To: All DMEA Engineers, Region III :
From:  DMEA Field Team, Region IIT \
Subject: Semiannual Reports: "Investment Data" Headjngw : i

e s

Quoted below is rart of a letter from the Chairman, Operatlng Com~
mittee, DMEA, concerning & Semiannual Report of a project whose Operator is
investing additional capital as a result of DMEA ore findings. The Chairman's

" comments refer Speciflcally to the heading "Investment Data" on page 2 of the
report.

"The report gives a general picture of the underground work-
ings completed and of equipment on hand, but, aside from the
shaft, no investment costs are given.

"In such cases as this we would like to have the approximate
cost of development openings to date, of the steel hesdframe,
and of the equipment on hand. We would be interested in knowing
whether or not the Operator would object to supplying such
information, and whether the examiners have been making direct
requests for such data. Of course, the Operator should be
assured that such information is to be used by the Government
for general statistical purposes only.

"Investment data should be presented in such a manner that
it can be carried forward from perlod to period. Figures on the
reporting form should be cumulative.

~ The comments should be considered when preparing Semiannual Reports
in the future. We suggest that you review the Semiannual Report file of pro-
Jects which are inspected by you and bring the Investment Data to date
preparatory to the next inspection. Should your next inspection show that
the Operator is investing additional capital in the project (directly or
indirectly) as a result of DMEA work, please state under the heading "Remarks"
on page 2 of the report the response of the Operator to your request for
Investment Data.

Discovery of ore reserves resulting from DMEA work in many instances
has lead to future exploration and development. The full report of additional
investment data, therefore, will tend to establish the true effectiveness of
the DMEA program.

MHM: Jy
ce: DMEADFC—-lO 5@ éé \é: i
DMEA, SIC - L E. N. Harshman

DMEA,G.Jct. - b

DMEA,TUC - &
J7Z W. Townsend »

Acting Member
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— reasure
: URANIUM AND RESOURCES, INC. .
531 SOUTH STATE STREET - SALT LAKE CITY 11, UTAM

». - " DMEA
October 22,“1%YS6MENT qp ™E
| | 0 24195
> Mr. We Me Traver, Exece Officer REGION II
. IMEA Field Team, Region III DENVER, CoLorarp |
UsSe Dept. of the Interior
224 New Customhouse Ret Docket IMEA 4411 (uranium)
Denver 2, Colorade . .,
- Dear Mr. Traver: J

In responss to your request, vwe are enclosing three competitive
bids for the proposed drilling of the NW 4 See. 6, T.13 N., R.9 ¥W.,
NMPM, New Mexico. It appears from the current bids in this arsa that
we could revise our estimated non-core drilling coste downward from
$1.50 per foot to §1.25 per foot. This figure, of sourss, includes
the cost of circulation materials, drilling water, sample bags, and
gors bozxes. We do not fbol that the rate for ccro-drilling ‘ean be
similarly adjusted. o
- ‘ We would like also at this time to advise you that we have received

sorrespondence from the Bureau of Indian Affairs approving the trensfer
of the Uranium ¥ining Lease on the above land from New Park Mining Oo.
%0 Treasure Uranium & Resources, Inc. « We can furnish the Defense
Minerals Exploration Adninistration a copy of this approvel when it is

desired.
cgrely, . T
Z(/;ﬁw AN

L. H. Baumgardne sologist
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WL FE Q’l , ’ . N REPLY REFER TO:
2 “aMEN
#’;WE@ @w 10 1957 UNITED STATES |
T v | CDEFARTMENT OF THE INTERIOR

a GEOLOGICAL SURVEY
g;“ o WASHINGTON 25, D.C.
7€0 T

Vi
December 9, 1957 \
Re: DMEA Lhll Idm-E1052
Treasure Uran. & Resources, Inc.
MW 1/4 Sec. 6, T13.N, ROW, NMPM
McKinley COunty, New Mexico
Uranium

Tos E. W. Ellis, Defense Minerals Exploration Administration
From: N. E. Nelson, U. S. Geological Survey
Subject: Review of Field Team Final Report

The contract, awarded Jan. 17, 1957, approved the ex-
penditure of $25,832.00 on the exploration by drilling of a quarter
section of land underlain by Morrison formation. More particularly -
the exploration was concerned with rocks of the Brushy Basin and
Westwater Canyon members of the Morrison formation as 1arge wranium
d.eposits occur in the Brushy Basin member in the area to the south
(Grants) and to the north in the Ambrosia Lske area in the West-
water Canyon member. ; A

As interpreted by the examiners, the referenced quarter
section lies within a transitional zone in which, as determined
by a large amount of drilling, mich of it DMEA assisted, no large
deposits of uranium minerals occur. .

The property had been explored by 5 widely spaced drill
holes. Gamma-ray logs showed mineralized material, as did 7 of
the project holes. Two of 8 Stage I holes D-6.5 and J-11, showed
values in excess of 0.05, (0.051 and 0.055 g and one of 23
Stage II holes, C-13.5, showed 2 feet of 0.06% U308. Expenditures
amounted to $18,4hk, Sk.

In the opinion of the examiners further work is not
warranted and they recommend that the project be terminated without
certification of discovery

I concur with the opinion and the recomnendation.

N. E, Nelson
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DMEA k11
Contrect Idm-E 1052

TREASURE URANIUM AND RESOURCES, INC.

SEC. 6, T. 13 N., R. 9 W., NMPM
McKINLEY COUNTY, NEW MEXICO

INTRODUCTION AND SUMMARY

Treasure Ursniiim and Resources, Inc., applied to Defense Minerals
Exploration Administration for assisté.nce in exploring for uranium ore
on lots 3, 4,and the SE} MW}, Sec. 6, T. 13 K., R. 9 W., NMPM, McKinley
County, New Mexico. ‘l‘hé apﬁlicant proposed to explore the underlying
Morrison fofmtion of Jurassic sge by 17,000 feet of core and non-gore
drilling in 3% holes having an average depth of 500 feet, at an esti-
mated cost of $3k4,500.00.

An inspecfion of the property was made on September 18, 1956, by
a Region III DMEA examining team, consisting of Edward W. Buel, U. S.
Bureau of Mines, and Howard F. Albee, U. S. Geological Survey, sccom-
penied by Luke Baumgardner, geologist for the applicant.

The property had been partially explored by five widely spaced drill
holes with mineralized mater;ial present in all holes as indicated by
gemma-ray logs made by the U. 8. Atomie Energy Commission. HNo chemicsl
assay data were available and the examining team was unable to evaluate
geological features of the ore-producing formations because of overburden.
The geology and conclusions were based on previous DMEA contracts and

private drilling in nearby areas which indicated that the property might
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contain no significant uranium deposits. Thirty-one DMEA holes were
drilled om the property; of these eight were wveakly minerslized, but

none showed ore-grade material.
ORE RESERVES

No uranium deposits were discovered by the DMEA project; conse-
quently there are no ore reserves to be calculated, and therefore no

-ceytification of discovery will be recommended.
WOBK COMPLETED UNDER CONTRACT

Contract No. Idm-E 1052 was executed on January 17, 1957. Work
was started on March 2, 1957, and was completed on June 8, 1957. Stage I
consisted of 2,016 feet of non-core driiling and 1,370.75 feet of cbre
drilling, a total of 3,386.75 feet. Stage II consisted of 9,694 feet
of non-core drilling. |

Details of the drilling by stages are éiven in table no. 2, and

the locations of the drill holes are shown in figure k.
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FINAL DRILLING RiPORT
N S5EC. 6, TLsN, RoW, NMPM, McKINLEY COUNTY, NEi MEAICO
. DUEA CONTRACT Idm-F1052, DOCKET 4411 (URANIUK)
TRIASURE URANIUM & RESOURSES INCORPOKATED, SALT LAKE CITY, UTAH

During March, May and June, 1957, a total of 21 exploratory
holes were drilled on the NW: Section 6, T13N, ROW, NMPM, McKinley
County, New Mexico, . '

These holes were drilled under the provisions of a joint con-
tract with the Defense Minerals Exploration Administration and
Ireasure . Yranium & Resourses Incorporated, 531 South State Street,
Salt Lake City 11, Utah, This contract, Idm-El052, Docket 4411,
provided thzt the DMEA would participa%e and be responsible for
75% of the authorized costs of the drilling project,

All holes were collered in the thin mantle of Hecent alluvium
that immedistely overlies the Mancos formpation and were bottomed in
the upper five feet of the Recapture member of the Morrison for-
mation. The Westwater Canyon member of the Morrison formation and
a possible tongue of the vestwater that extends into the overlying
Brushy Basin member (locally called Poison Canyon) were the dril-
ling targets, o : .

K The drilling project was divided into two stages; the first
consisted of eight drill holes that were plug-drilled to the ap-
proximate middle of the Brushy Basin member and cored from that
horizon through the complete underlying ‘estwater Canyon member
into the upper five feet of the Recapture member; the second stage
consisted of twenty three holes that were plug-drilled the entire
way to the Recapture member, with two-foot samples collected from
the same intervals that the first eight holes were cored, All core
and cubttings were properly labeled and stored wiyh Four Corners
Exploration Company a few miles west of Grants, New Mexico.

~ The following is'a summary of sll of the authorized operations
and thelr costs incurped during the operation of the entire project.

OPEHRATION UNIT _ TOTAL UNIT TAL CO

Core Drilling ft. 137075 41lz2.85 8,00
Plug Drilling ft. 11710.00 9836,40 .. ..84
Standby time hr. 10.5 , 126,00 71 12.00
Chem, analyses ea. o 18 . 90.00 5.00
Core boxes . ea, 0 11g : 140.00  1.2b
Incidental Allow ft, EStaga&~3 1286.75 £201.39 .65

i

ki

Stage 2694.00 1938,.80 « 20
‘Total Project Cost I18444.84

page 1
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. UNITED STATES

&

DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS EXPLORATION ADMINISTRATION

BAMPLE

OPERATOR'S UNIT COST AND PROGRESS REPORT

Month of

ocket No. DMEA _ 4411
¢surees

Budget Bureau No, 42-R1151.2

Contract No, I.ﬁmtmOS&? ........ ]

1

y dnc.

Address 580t Yake City 13, Uteh

Minerals

QOperator’ s“ﬁ;,;;- !&!muse Uranium m

Cosrs Tuis

OPERATION . -

AUVTHORIZED BY CONTRACT

Torar Disrripurep . Cosrs.... .

Operating Equipment Purchased -

Torat Costs
AUTHORIZED BY
CONTRACT

Initial Rehabilitation and Repairs

New Buildings, Improvements, eto.

Torarn Cosrs

The undersigned company, and the"official executing this certification on its
behalf, hereby eertify that the information contained in this report is correct and
complete to the best of their knowledge and belief.

Date

Operator

Per

REMARKS:

Titlo .

RN ’ .
e NOTB.-Title 18, U. S, Oods (Crimes), section 1001, makes it a eximinal offenss to make a willfully
false nta or fop tion to any depariment of sgcncy of the Unlted Stales a8 to any matter within
ite jurindiction, ' .

(Instructions on reverss).

{For Govemment use only)

bED_006270_00000674-00209




9

17

2485 - 49.8¢

12 )
I3
O
14
15
O

16

0l

y

< ABE 09 Wi "IN

(HI 356-57 .055% CHEM,)
396- 400 WK MIN .

—
Raan S

344 - 48 .13% RA
280~ 90 WK MIN

~ o
B T

N
e )

i
[
i
i
v

e

E F H
(6975 o
W
-2A
268-725 WK MIN
\\\Man <55 o v . 8860 —
- - O— ) O
Tt—— —
e 7017
w\ (6 -
8g, b é/ 5
288 - B9 WK MIN %0 30-1.5 WK MIN
329 -305n o
- 307-78 o«
387-96 o

P

—

(7054)
sgs
|

0 ~13,
429~3b55 WK MIN

43- 14 WK MIN
52 :

299.5 ~ 300.5 WK M

378 - 4035
{Hi 380-88 ,048%, CHEM)
(HI 384-86 08! % CHEM)

on\
20 T~

320~ 35 WK MIN T

430- 90 ¢

r'd

,®/ DMEA HOLES WITH FAVORABLY BLEACHED SANDS

- O PROPOSED HOLES

7100 SURFACE ELEV.
(6300) ELEV TOP KD

,-7:20-40" TRES HERMANOS LEDGE

e

”

\\_.
TN

TREASURE URANIUM 8 RES. INC.
SALT LAKE CITY

DRILL HOLE & STRUCTURE MAP
Contoured on top of Dakota ss

NW I/4 SEC 6 TI3N ROW NMPM

MCKINLEY CO., NEW MEXICO

® DMEA DKT 44!l HOLES DRILLED DURING MARCH '57

@ PREVIOUS HOLES (3/58)

- CONTOQUR INTERVAL 20' SCALE {"-200"

APRIL 1957 ' M. HEMMINGER

-~ QUTLINE OF FAVORABLE AREA

Ylato

ED DOA270 O0O0OD0OAR74-00210



U. S,

DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS EXPLORATION ADMINISTRATION
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SAN MATEQO CREEK BASIN LEGACY URANIUM MINES SUPERFUND SITE
ENCLOSURE 2

TABLE: MINES WITHIN THE SITE BOUNDARY
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Company

Mine

Location (Study Area)

United Nuclear
Corporation

ConocoPhillips Company

Hecla Mining Company

Homestake Mining
Company

Ann Lee, Cliffside, Dysart No. 1, Dysart
No. 2, Isabella, John Bully, Mary No. 1,
Sandstone, Section 10, Section 12, Section
13, Section 15, Section 23, Section 25,
Section 27, Section 29, Section 32,
Section 33

Ambrosia Lake

Faith, Flea, Isabella South

Poison Canyon

Hogan, Marquez, San Mateo

Upper San Mateo Creek

Ann Lee, Cliffside, Isabella, John Bully,
Sandstone, Section 24, Section 29, Section
33

Ambrosia Lake

Section 13, Faith, Isabella South

Poison Canyon

Doris Lower San Mateo Creek
Chill Willis Upper San Mateo Creek
Isabella Ambrosia Lake

Hope, Isabella South, Section 36

Poison Canyon

Johnny M

Upper San Mateo Creek

Doris

Lower San Mateo Creck

Ann Lee, Dysart No. 1, Dysart No. 2,
Mary No. 1, Section 10, Section 13,
Section 15, Section 23, Section 25,
Section 27, Section 30, Section 32

Ambrosia Lake

Flea

Poison Canyon

Hogan, San Mateo

Upper San Mateo Creek

Layne Christensen Dysart No. 2, Isabella, Mary No. 1 Ambrosia Lake
Company
Rio Algom Section 10, Section 17, Section 19, Ambrosia Lake

Chevron Corporation

Section 22, Section 24, Section
30, Section 30 West, Section 33, Section
35

Section 23, Section 25,

Poison Canyon

Marquez

Upper San Mateo Creek

Mt. Taylor

Upper San Mateo Creek

Rio Grande Resources (El

Mt. Taylor, San Mateo

Upper San Mateo Creek

Paso Natural Gas)
Holly Minerals Bucky Ambrosia Lake
Corporation
Cobb Resources Bucky, Dysart No. 2, Section 10, Section |Ambrosia Lake
Corporation 12

Section 32, Section 33 Tronox
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SAN MATEO CREEK BASIN LEGACY URANIUM MINES SUPERFUND SITE
ENCLOSURE 3

FEDERAL NOTICE LETTER RECIPIENTS

Department of Energy (DOE):

Steven Croley

General Counsel

Forrestal Building, Room 6A245 (GC-1)
1000 Independence Avenue, S.W.
Washington, D.C. 20585

Department of the Interior (DOI):
Daniel H. Jorjani

Solicitor

1849 C Street, N.W.

Washington, D.C. 20240
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PRIVATE PARTY NOTICE LETTER RECIPIENTS

ConocoPhillips Company
Gary Shiu, Attorney
ConocoPhillips Company
925 North Eldridge Parkway
Houston, Texas 77079

Layne Christensen Company
Layne Christensen Company
1800 Hughes Landing Boulevard, Ste. 800
The Woodlands, Texas 77380

Chevron USA, Inc.
Michelle Bacon, Attorney
Chevron USA, Inc.
6001 Bollinger Canyon Road
San Ramon, California 94583

Homestake Mining Company
Patrick Malone, Attorney
Homestake Mining Company
310 Main Street, Suite 1150
Salt Lake City, Utah 84101

Rio Grande Resources
Rio Grande Resources Corporation
P.O.Box 1150
Grants, New Mexico 87020

Holly Minerals
Holly Minerals
2828 N. Harwood, Suite 1300
Dallas, Texas 75201

Cobb Resources
George Lotspeich
Cobb Resources
4011 Mesa Verde NE,
Albuquerque, New Mexico 87110

ED_006270_00000674-00215

Hecla Limited
Paul Glader
Hecla Limited
6500 N. Mineral Drive, Suite 200
Cocur de’Alene, Idaho 83815-9408

United Nuclear Corporation
Monique Mooney, Attorney
United Nuclear Corporation
412 Creamery Way, Suite 100
Exton, Pennsylvania 19341

Rio Algom Mining, LLC
Tom Appleman, Attorney
Rio Algom Mining, LLC
1500 Post Oak Blvd.
Houston, Texas 77056



July 19, 2017

Elisabeth A. Shumaker

PUBLISH

, Clerk of Court
UNITED STATES COURT OF APPEALS

TENTH CIRCUIT

CHEVRON MINING INC.,

Plaintiff - Appellant,
v. No. 15-2209

UNITED STATES OF AMERICA,
UNITED STATES DEPARTMENT
OF THE INTERIOR, and UNITED
STATES DEPARTMENT OF
AGRICULTURE,

Defendants - Appellees.

AMERICAN EXPLORATION &
MINING ASSOCIATION,
COLORADO MINING
ASSOCIATION, and STATE OF
MONTANA,

Amici Curiae.

APPEAL FROM THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF NEW MEXICO
(D.C.NQO. 1:13-CV-00328-MCA-KK)

Peter D. Keisler, Sidley Austin LLP (Jennifer G. Anderson, Alex C. Walker, and
Jeremy K. Harrison, Modrall, Sperling, Roehl, Harris & Sisk, P.A., Albuquerque,
New Mexico, R. Timothy McCrum, Kirsten L. Nathanson, and Sherrie A.
Armstrong, Crowell & Moring LLP, Washington, D.C., and Quin M. Sorenson
and Christopher A. Eiswerth, Sidley Austin LLP, Washington, D.C., with him on
the briefs), Washington, D.C., for Appellant.
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Katherine J. Barton, Environment & Natural Resources Division, United States
Department of Justice (John C. Cruden, Assistant Attorney General, Simi Bhat,
Justin D. Heminger, Dustin J. Maghamfar, John E. Sullivan, and Evelyn S. Ying,
Environment & Natural Resources Division, United States Department of Justice,
and of Counsel: Joan Marsan, Office of the Solicitor, United States Department of
the Interior, and Kirk Minckler, Office of the General Counsel, United States
Department of Agriculture, with her on the brief), Washington, D.C. for
Appellees.

Gina Cannan and Steven J. Lechner, Mountain States Legal Foundation,
Lakewood, Colorado, on the brief for Amici Curiae American Exploration &
Mining Association and Colorado Mining Association.

Timothy C. Fox, Montana Attorney General, Alan Joscelyn, Chief Deputy
Attorney General, and Dale Schowengerdt, Solicitor General, Office of the
Montana Attorney General, Helena, Montana, on the brief for Amicus Curiae
State of Montana.

Before TYMKOVICH, Chief Judge, BALDOCK, and BRISCOE, Circuit
Judges.

TYMKOVICH, Chief Judge.

Under the federal environmental laws, the owner of property contaminated
with hazardous substances or a person who arranges for the disposal of hazardous
substances may be strictly liable for subsequent clean-up costs. In this case, the
United States owned national forest lands in New Mexico that were mined over
several generations by Chevron Mining Inc. The question we must resolve is
whether the United States 1s a “potentially responsible party” (PRP), see, e.g., 42

U.S.C. § 9620(e)(6), for the environmental contamination located on that land.
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We conclude that under the Comprehensive Environmental Response,

Compensation, and Liability Act of 1980 (CERCLA), 42 U.S.C. §§ 9601-75, the
United States is an “owner,” and, therefore, a PRP, because it is strictly liable for
its equitable portion of the costs necessary to remediate the contamination arising
from mining activity on federal land. We also conclude in this case that the
United States cannot be held liable as an “arranger” of hazardous substance
disposal because it did not own or possess the substances in question.

Exercising jurisdiction pursuant to 28 U.S.C. § 1291, we therefore reverse
the district court in part and affirm in part, and remand for further proceedings to

determine the United States’s equitable share, if any,' of the clean-up costs.
I. Background

Over the last century, Chevron and its corporate predecessors mined
molybdenum at a site near Questa, New Mexico, which we and the parties refer to
as the “Questa Site.” This extensive mining generated significant amounts of
hazardous substances, ultimately triggering costly clean-up requirements. Both
before and after the Environmental Protection Agency (EPA)’s 2011 decision to
place the Questa Site on the National Priorities List (NPL), see 42 U.S.C.

§ 9605(a)(8), Chevron acknowledged its status as a PRP strictly liable for the

' Because we remand to the district court to address equitable allocation,
see 42 U.S.C. § 9613(f)(1), we take no position on whether a party’s status as a
PRP precludes a determination that its equitable share of response costs is zero.

-3-
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hazardous substances contaminating the site. Chevron began remediation

measures” pursuant to three administrative orders between it and the EPA. These
measures are ongoing and projected to continue for decades to come, with
anticipated costs exceeding $1 billion. Seeking financial contributions for the
clean-up, Chevron filed suit against the United States asking for a declaration that
the government 1s also strictly liable as a PRP—both as an “owner” of portions of
the Questa Site and as an “arranger” of hazardous substance disposal, see 42
U.S.C. § 9607(a)—for its equitable share of past, present, and future clean-up
costs. See 42 U.S.C. § 9613(H(3)(B).’

The particular mining and disposal activities relevant to this appeal are

summarized below.

> Whether and what types of costs are necessary and consistent with the
National Contingency Plan (NCP), see 42 U.S.C. § 9605, and the distinctions
between costs incurred as part of “removal actions” and “remedial action[s],” 42
U.S.C. § 9601(23)—(24), is not relevant for purposes of this appeal. We refer
generally to all such clean-up costs incurred or that will be incurred.

3 “A person who has resolved its liability to the United States or a [s]tate
for some or all of a response action or for some or all of the costs of such action
in an administrative or judicially approved settlement may seek contribution from
any person who is not party to a settlement . . . .” Id.; see Cooper Indus., Inc. v.
Aviall Servs., Inc., 543 U.S. 157, 162-68 (2004) (discussing distinctions between
CERCLA’s several causes of action). Through the EPA, the United States is a
party to the administrative orders. However, when Chevron settled with the EPA,
the parties contracted to preserve Chevron’s right to pursue these § 9613(f)(3)(B),
post-settlement contribution claims against the United States.

-
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A. Mining Activities from 1919-2014

Molybdenum 1s a valuable mineral used in the production of military-grade
steel and other materials. Molybdenum mining activities on the Questa mining
lands progressed in three stages: (1) initial underground mining and exploration
from 1919 to 1964; (2) open-pit mining from 1964 to 1983; and (3) renewed
underground mining from 1983 to 2014.

1. Initial Underground Mining and Exploration (1919-1964)

In 1919, the R&S Molybdenum Company of Denver opened an
underground mine. The mine covered approximately 400 acres of mostly public
land on which R&S Molybdenum held unpatented mining claims.” The
underground mine produced relatively small quantities of molybdenum and
associated waste for several decades before R&S Molybdenum deemed its
reserves exhausted in the 1950s and underground mining operations effectively
ceased.

Meanwhile, Congress passed the Defense Production Act of 1950 (DPA) to
“ensure the vitality of the domestic industrial base” to supply necessary

“materials and services for the national defense.” 50 U.S.C. § 4502(a)(1). To

* Unpatented mining claims on federal land convey a possessory right to
the claim holder for the extraction and development of underlying mineral
deposits, but the United States retains title to the lands. Patented lands, however,
are owned in title by the claim holder. These lands may include the subsurface
estate, the surface estate, or both. See, e.g., Entek GRB, LLC v. Stull Ranches,
LLC, 763 F.3d 1252, 1253-55 (10th Cir. 2014). The “patent” scheme for mining
claims 1s discussed in greater detail below.
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facilitate production of such materials, the DPA authorized a new federal agency

within the Department of the Interior, the Defense Mineral Exploration
Administration (DMEA). As part of its efforts to encourage exploration and
development of necessary materials, including molybdenum, the DMEA provided
loans to help finance private companies.

In 1957, R&S Molybdenum’s successor-in-interest, the Molybdenum
Corporation of America (Molycorp), entered into such a loan agreement with the
DMEA. Molycorp and the DMEA executed an Exploration Project Contract,
under which the federal government agreed to provide a loan covering up to
$255,250 (i.e., half the estimated exploration costs) in exchange for Molycorp’s
agreement to conduct strategic exploratory mining on the Questa mining lands.
Under the contract, all work was subject to government approval. App., Vol. 1, at
100 (“The location, direction, inclination, extent, and methods of sampling the
work under the contract are subject to Government approval.”). Molycorp also
agreed to repay the loan in the form of production royalties, provide monthly
progress reports, and consult with and inform the government on all phases of the
work as it progressed. At this point, Molycorp held twenty-one mining claims
near Questa, all but two of which were unpatented.

Pursuant to the DMEA exploration contract, Molycorp conducted extensive

exploration from 1957 to 1960 and eventually discovered a molybdenum ore
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deposit estimated to be 260 million tons in size. The Department of the Interior

certified the discovery in 1960 and Molycorp began mining preparations.
2. Open-Pit Mining (1964-1983)

In 1964, Molycorp opened an open-pit mine to extract molybdenum from
the ore deposit. The mine was a success and, at full capacity, produced more than
four million tons of molybdenum annually (while simultaneously generating
significant amounts of waste). By 1966, Molycorp fully repaid the government’s
loan under the DMEA contract via royalties from mineral production and sales.
Molycorp expanded its mining activities to adjacent lands (not covered by the
initial federal contract) on which it held mostly unpatented mining claims.

3. Renewed Underground Mining (1983-2014)

In 1983, Molycorp ceased open-pit mining operations and opened a new
underground mine. Union Oil Company of California acquired the mine and, in
2005, Chevron acquired Union Oil. After several years with little or no mineral
production, Chevron closed the underground mine in 2014.

B. Waste and Associated Disposal

The mining activities produced corresponding amounts of waste containing
hazardous substances, now subject to CERCLA remediation. Approximately 150

thousand tons of waste rock were generated from the early underground mining
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operations, 328 million tons of waste rock and 75 million tons of “tailings™ from

the open-pit mining, and 25 million tons of tailings from the renewed
underground mining.

The substantial amount of waste generated by these mining activities was
not unexpected. When Molycorp first discovered the molybdenum ore deposit in
1960, for example, government engineers produced a “Final Geological and
Engineering Report” estimating over 99% of the material extracted from the 260
million ton ore deposit would need to be discarded as waste. See App., Vol. 3, at
681-84. Nonetheless, the federal government actively encouraged—and, indeed,
funded—Molycorp’s mining activities at this site.

Hazardous substance disposal from the mines can be divided into two
categories: (1) waste rock disposal; and (2) mine tailings disposal.

1. Waste Rock Disposal

Chevron and its corporate predecessors disposed of over 328 million tons
of waste rock on land surrounding the open-pit mine. Although Molycorp
initially held only unpatented mining claims on the these lands, it eventually
acquired fee title to 2,258 acres of national forest land around the perimeter of its

open-pit mine (referred to as “the selected lands™) from the United States.® In

> Mine tailings are fine grains of mining rock and water generated during
the milling process as molybdenum 1s separated from the mined ore.

 The parties dispute whether Molycorp could have patented its claims on
(continued...)
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exchange for the selected lands, Molycorp traded to the United States

approximately 246 acres of private land usable for public recreation, hunting, or
other forest purposes. This land exchange was finalized in 1974.
2. Mine Tailings Disposal
Chevron and 1ts corporate predecessors also disposed of over 100 million
tons of mine tailings by transporting the tailings via pipelines to one of two

”7 approximately nine miles away from the open-pit mine.

different “tailings ponds
Of the two tailings ponds, the first was located on approximately 627 acres of
land acquired from the Bureau of Land Management (BLM) in 1966. The second
pond was located on 439 acres of land acquired from the State of New Mexico in
1968. Between 1965 and 1973, Molycorp sought and received several “special
use” land authorization permits from the Forest Service for multiple tailings

pipelines, which crossed over 4.27 miles of national forest lands to reach the two

tailings ponds.

%(...continued)
the selected lands. Chevron contends the selected lands were nonmineral in
character and thus unpatentable, while the government suggests Molycorp could
have patented the claims. Resolution of this dispute is ultimately irrelevant,
however, because regardless of whether Molycorp could have acquired title by
patenting the claims, it is undisputed that Molycorp in fact acquired title through
the land exchange. As we explain, this land exchange highlights both the
government’s ownership (and active exercise of such) over relevant portions of
the Questa mining lands during the time of hazardous substance disposal and also
evinces the government’s assistance in arranging such disposal.

7 Tailings ponds are confined areas to hold mine tailings.

9.
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II. Analysis

Chevron seeks recognition of the United States as a PRP, both as an
“owner” and “arranger,” liable for its equitable portion of costs to remediate the
hazardous substances located at the Questa Site. These are questions of law that
we review de novo in light of the factual record presented in the parties’ cross-
motions for summary judgment, a record which 1s not in dispute and our review
of which is also de novo. See Universal Underwriters Ins. Co. v. Winton, 818
F.3d 1103, 1105 (10th Cir. 2016); Fed. R. Civ. P. 56(a). For the reasons set forth
below, we conclude the United States is a PRP as an owner, but not as an
arranger.

We start with the relevant statutory background.

A. Statutory Background: CERCLA and the General Mining Act of 1872

1. CERCLA

CERCLA was designed “to promote the ‘timely cleanup of hazardous waste
sites’ and to ensure that the costs of such cleanup efforts were borne by those
responsible for the contamination.” Burlington N. & Santa Fe Ry. v. United
States, 556 U.S. 599, 602 (2009) (citation omitted). “The remedy that Congress
felt it needed in CERCLA 1s sweeping: everyone who is potentially responsible
for hazardous-waste contamination may be forced to contribute to the costs of
cleanup.” United States v. Bestfoods, 524 U.S. 51, 56 n.1 (1998) (citation
omitted). “[BJecause CERCLA is remedial legislation, it should be construed

-10-
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liberally to carry out its purpose.” Atl. Richfield Co. v. Am. Airlines, Inc., 98 F.3d

564, 570 (10th Cir. 1996).

Proving that a defendant is liable in a contribution action under
§ 9613()(3)(B) “1s dependent on the establishment of a prima facie case of
liability under [§ 9607(a)].” Morrison Enters. v. McShares, Inc., 302 F.3d 1127,
1132 (10th Cir. 2002) (alteration in original) (citation omitted). To do so, “a
plaintiff must prove [that] (1) the site is a facility, (2) [the] defendant 1s a [PRP],
(3) the release or threatened release of a hazardous substance has occurred, and
(4) the release or threatened release caused the plaintiff to incur necessary
response costs consistent with the” NCP. Young v. United States, 394 F.3d 858,
862 (10th Cir. 2005); see Morrison, 302 F.3d at 1135-36 (similarly identifying
these elements, but recognizing that the fourth is comprised of three sub-
elements). It is undisputed that the Questa Site has released or threatened to
release hazardous substances, and that Chevron has incurred necessary response
costs consistent with the NCP, pursuant to the administrative orders between
Chevron and the EPA. In this case, therefore, only the definition of the relevant
facility and the United States’s status as a PRP as regards that facility bear on
whether it 1s liable to contribute an equitably allocated amount toward Chevron’s
incurred and future response costs. We first address the relevant facility and then
devote the balance of our analysis to whether the United States is a PRP.

CERCLA authorizes the President to designate certain facilities for
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remediation by placement on the NPL. 42 U.S.C. § 9605. And CERCLA defines

“facility” broadly to include not only “any building, structure, installation,
equipment, pipe or pipeline . . ., well, pit, pond, lagoon, impoundment, ditch,
landfill, storage container, motor vehicle, rolling stock, or aircraft,” but also “any
site or area where a hazardous substance has been deposited, stored, disposed of,
or placed, or otherwise come to be located.” 42 U.S.C. § 9601(9).

Under this “broad and detailed definition,” Bestfoods, 524 U.S. at 56,
moreover, for purposes of establishing liability (as opposed to equitable
allocation), a person is liable if that person meets CERCLA’s definition of a PRP
with respect to even a “portion of the total facility.” See Burlington N. & Santa
Fe Ry., 556 U.S. at 618. In assessing whether the United States is liable here,
therefore, we treat the entire EPA-delineated Questa Site as a single facility, even
though 1t also might be conceptualized as numerous distinct parcels of land, sites,
or areas, and the contaminated natural formations and objects on or in them. See
42 U.S.C. § 9601(9). The Questa Site includes “the mine and waste rock disposal
area,” “the tailings disposal arca,” App., Vol. 4, at 908, “as well as all other areas
where any hazardous substance, pollutant, or contaminant from [Chevron’s]
mining, milling, and tailings disposal operations has come to be located.” App.,
Vol. 2, at 249. The Questa Site thus encompasses all of the surface estates that

are central to the dispute over whether the United States was an owner of the site.

Turning to whether the United States is a PRP, and regardless of whether a
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facility lands on the NPL, CERCLA holds “covered persons”—i.e., persons® liable

for a release or threatened release of hazardous substances from the
facility—strictly liable for remedial action and other necessary response costs. 42
U.S.C. § 9607(a)(4). There are four types of covered persons: (1) owners; (2)
operators; (3) arrangers; and (4) transporters. 42 U.S.C. § 9607(a). These
categories of covered persons, the “potentially responsible parties,” are broad.
See United States v. Atl. Research Corp., 551 U.S. 128, 134 & n.2 (2007)
(“CERCLA § 107(a) lists four broad categories of persons as PRPs, by definition
liable to other persons for various costs.”); Pub. Serv. Co. of Colo. v. Gates
Rubber Co., 175 F.3d 1177, 1181 & n.6 (10th Cir. 1999) (“The categories of PRPs
broadly include current and former owners and operators of a facility or vessel
involved in hazardous substance disposal and persons who arranged for or
accepted hazardous substances for disposal or transportation.”). Only the first
and third categories of covered persons—owners and arrangers—are at issue in
this appeal. Each 1s discussed in greater length below.

“CERCLA liability may be inferred from the totality of the circumstances;

it need not be proven by direct evidence.” Tosco Corp. v. Koch Indus., Inc., 216

® The term “person” includes “an individual, firm, corporation, association,
partnership, consortium, joint venture, commercial entity, United States
Government, [s]tate, municipality, commission, political subdivision of a [s]tate,
or any interstate body.” 42 U.S.C. § 9601(21).
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F.3d 886, 892 (10th Cir. 2000). This is particularly true for cases involving older

hazardous substance disposal, “as eyewitness testimony or other direct evidence
concerning specific waste disposal practices . . . during the 1940s—well before
the enactment of environmental laws—is rarely available.” Id. “[Clircumstantial
evidence showing disposals of hazardous waste occurred at the [facility] during [a
party]’s ownership or operation” of that facility is sufficient, if credited by the
factfinder, to trigger liability. /d. Such otherwise-covered persons may avoid
liability only if they qualify for one of CERCLA’s enumerated defenses, e.g.,
those set forth in 42 U.S.C. § 9607(b), none of which is asserted here. Moreover,
again, the factual record 1s not in dispute, allowing us to definitively resolve
whether the United States is a PRP as a matter of law.

Finally, under the contribution provision of CERCLA at issue here,
§ 9613(1)(3)(B), all PRPs are jointly liable, and the court “may allocate response
costs among liable parties using such equitable factors as the court determines are
appropriate.” 42 U.S.C. § 9613(f)(1); see Burlington N. & Santa Fe Ry., 556 U.S.
at 613—15 (discussing CERCLA’s various costs-shifting frameworks). CERCLA
subjects the United States to this statutory scheme “in the same manner and to the
same extent, both procedurally and substantively, as any nongovernmental entity,
including liability under section 9607. . ..” 42 U.S.C. § 9620(a)(1); see, e.g., 42
U.S.C. § 9620(e)(6) (permitting the EPA to settle with another PRP to remediate a

“Federal facility,” giving rise to a contribution claim against the United States).
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2. The General Mining Act of 1872

Chevron’s claims arose from its right to exploit mineral deposits under the
public lands of the United States. Under the General Mining Act of 1872, “all
valuable mineral deposits in lands belonging to the United States, both surveyed
and unsurveyed, shall be free and open to exploration and purchase, and the lands
in which they are found to occupation and purchase, by citizens of the United
States.” 30 U.S.C. § 22. In essence, the Act “provides that citizens may enter
and explore the public domain, and search for minerals; if they discover ‘valuable
mineral deposits,” they may obtain title to the land on which such deposits are
located.” Andrus v. Shell Oil Co., 446 U.S. 657, 658 (1980).

Locators of mining claims, “so long as they comply with the laws of the
United States, and with [s]tate, territorial, and local regulations . . . , shall have
the exclusive right of possession and enjoyment of all the surface included within
the lines of their locations.” 30 U.S.C. § 26.

A mining claim 1s a parcel of land containing precious metal in its soil

or rock. A location is the act of appropriating such parcel, according

to certain established rules. It usually consists in placing on the

ground, in a conspicuous position, a notice setting forth the name of the

locator, the fact that it is taken or located, with the requisite description

of the extent and boundaries of the parcel, according to the local

customs, or, since the statute of 1872, according to the provisions of

that act.

Smelting Co. v. Kemp, 104 U.S. 636, 649 (1881). Under the General Mining Act

of 1872, citizens may take steps to “locate” their mining claims by, at a minimum:
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(1) distinctly marking the location on the ground so that its boundaries can be

readily traced; (2) recording and submitting the name or names of the locators,
the date of the location, and such a description of the claim or claims located by
reference to some natural object or permanent monument as will identify the
claim; and (3) maintaining the claim by annually performing at least $100 worth
of labor or improvements, or paying a claim maintenance fee. See 30 U.S.C.

§§ 28, 28f.

Citizens may also seek to convert their general, “unpatented” mining claims
into “patented” claims by following the process set forth in 30 U.S.C. § 29. The
holder of an unpatented claim has superior rights as against third parties but not
as against the United States, which retains paramount title. See United States v.
Etcheverry, 230 F.2d 193, 195 (10th Cir. 1956) (“[T]he mere location of a mining
claim gives to the locator only the right to explore for and mine minerals, and to
purchase the land if there has been a compliance with the provisions of the
statute. As against third parties, the locator or his assigns have exclusive right to
use the surface of this land, but as against the United States, his right 1s
conditional and inchoate.” (citing Shiver v. United States, 159 U.S. 491 (1895))).
Issuance of a patent transfers title in the underlying public land from the United
States to the patent holder. See, e.g., Iron Silver Mining Co. v. Campbell, 135
U.S. 286, 301 (1890) (“[W]hen the government has issued and delivered its patent

for lands of the United States, the control of the department over the title to such
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land has ceased.”); Smelting Co., 104 U.S. at 640-41 (1881) (“The execution and

record of the patent are the final acts of the officers of the government for the
transfer of its title, and as they can be lawfully performed only after certain steps
have been taken, that instrument . . . not merely operates to pass the title, but 1s in
the nature of an official declaration by that branch of government to which the
alienation of the public lands, under the law, is intrusted, that all the requirements
preliminary to its issue have been complied with.”).

Nonmineral lands, however, may only be patented if the property is less
than five acres and is included in a patent application for land with valuable
minerals (subject to the same survey and notice requirements set forth in 30
U.S.C. § 29). See 30 U.S.C. § 42.

Given the legal background, this case requires us to harmonize liability
provisions under CERCLA with the rights created by the General Mining Act of
1872 to determine whether the United States is a PRP and therefore required to
equitably contribute toward cleaning up hazardous substances from mining
operations on or under such land. We address owner liability first, and then turn
to arranger liability.

B. “Owner” Liability

Chevron seeks recognition of the United States as an “owner” strictly liable

for hazardous substances on the Questa mining lands. As we explain, we agree

-17-

ED_006270_00001290-00017



that the United States qualifies as a PRP because it owned portions of the land

comprising the Questa Site. See Burlington N. & Santa Fe Ry., 556 U.S. at 618.

Owner liability attaches to “any person owning” the contaminated facility.
See 42 U.S.C. § 9601(20)(A); Bestfoods, 524 U.S. at 68 (explaining that the PRP
inquiry “rests on the relationship between” the defendant and the “facility itself”);
Morrison, 302 F.3d at 1133 (“Because liability is strict,” a plaintiff “need not
show that the defendant caused the release of hazardous wastes that required
response actions.”). Both current and past owners are subject to owner
liability—it reaches “any person who at the time of disposal of any hazardous
substance owned . . . any facility at which such hazardous substances were
disposed of[.]” 42 U.S.C. § 9607(a).

The ordinary or natural meaning of “owner” includes, at a minimum, a
legal title holder. See Own, Black’s Law Dictionary (10th ed. 2014) (“To
rightfully have or possess as property; to have legal title to.”); Owner, Black’s
Law Dictionary (10th ed. 2014) (“Someone who has the right to possess, use, and
convey something; a person in whom one or more interests are vested. An owner
may have complete property in the thing or may have parted with some interests
in it (as by granting an easement or making a lease).”).

Dictionaries published around the time of CERCLA’s enactment in 1980
affirm this natural meaning. See Ownership, American Heritage Dictionary (2d.

ed. 1982) (“The state or fact of being an owner. . . . Legal right to the possession
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of a thing.”); Owner, Oxford American Dictionary (1st ed. 1980) (“[A] person

who owns something as his property.”); Own, Black’s Law Dictionary (5th ed.
1979) (“To have good legal title; to hold as property; to have a legal or rightful
title to; to have; to possess.”); Owner, Black’s Law Dictionary (5th ed. 1979)
(“The person in whom is vested the ownership, dominion, or title of property;
proprietor. He who has dominion of a thing, . . . which he has a right to enjoy
and do with as he pleases, even to spoil or destroy it, as far as the law permits,
unless he be prevented by some agreement or covenant which restraints his

right. . . . The primary meaning of the word as applied to land is one who owns
the fee and who has the right to dispose of the property, but the term also includes
one having a possessory right to land or the person occupying or cultivating it.”).
For purposes of CERCLA, then, an owner includes the legal title holder of
contaminated land.” This broad liability is limited by only a handful of

enumerated exceptions, which, again, the United States does not assert here."

® As the government points out, the statutory language is circular, in effect,
a “tautology,” because it defines an owner as an owner. See Bestfoods, 524 U.S.
at 56. That may be true but as we discuss below, in context, the language still
yields its ordinary meaning—an owner includes the title holder. To the extent a
statutory definition is, by itself, circular or “useless[ ],” we are left “to do the best
we can to give the term its ‘ordinary or natural meaning.”” See id. at 66,

19 See, e.g., 42 U.S.C. §§ 9601(20)(A) (person holding indicia of
ownership primarily to protect his security interest), 9601(20)(D) (a unit of state
or local government that acquired ownership or control involuntarily by virtue of
its function as sovereign—e.g., through bankruptcy, tax delinquency, or
abandonment), 9601(20)(E)(1) (lender holding indicia of ownership primarily to

(continued...)
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If the statutory term were not clear enough, the Supreme Court has
admonished that “the law of CERCLA liability” incorporates “traditional
standards and expectations,” that a “CERCLA-specific rule of . . . liability . . .
does not arise from congressional silence,” and, rather, that “CERCLA’s silence
1s dispositive.” Bestfoods, 524 U.S. at 70. “It 1s ‘a cardinal principle of statutory
construction’ that ‘a statute ought, upon the whole, to be so construed that, if it
can be prevented, no clause, sentence, or word shall be superfluous, void, or
insignificant.”” TRW Inc. v. Andrews, 534 U.S. 19, 31 (2001) (citation omitted).
Under this “rudimentary canon of statutory construction that [ ] superfluities are
to be avoided,” Lockheed Martin Corp. v. Admin. Review Bd., 717 F.3d 1121,
1130 (10th Cir. 2013), we turn to contextual clues about the meaning of the term
“owner.” Other CERCLA provisions shed light on this inquiry. For example,
among minimum standards for responding to a hazardous substance release,
CERCLA requires “a method for and assignment of responsibility for reporting
the existence of such facilities which may be located on federally owned or
controlled properties and any releases of hazardous substances from such

facilities.” 42 U.S.C. § 9605(a)(6) (emphasis added).

"(...continued)
protect his security interest), 9601(20)(E)(11) (lender that did not participate in
management prior to foreclosure), 9607 (owners of contiguous real property who
establish certain conditions by a preponderance of the evidence), 9624 (owners of
equipment unless they caused the release or are otherwise liable).
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The distinction between federally owned and federally controlled properties

indicates that ownership and control are independent inquiries—the United States
may own a facility without controlling that facility. Cf. 42 U.S.C. § 9620(a)(1)
(“[T]he United States . . . shall be subject to, and comply with, this chapter in the
same manner and to the same extent, both procedurally and substantively, as any
nongovernmental entity, including liability under section 9607 of this title.”).
CERCLA also provides, at the request of a state, that the President “generally
shall defer” final listing of an eligible site on the NPL if the President determines
certain conditions have been satisfied. See 42 U.S.C. § 9605(h)(1). But the
President “may decline to defer, or elect to discontinue a deferral” if the President
determines “deferral would not be appropriate because the [s]tate, as an owner or
operator or a significant contributor of hazardous substances to the facility, is a
potentially responsible party.” 42 U.S.C. § 9605(h)(4)(A) (emphasis added).
Differentiating among owners, operators, and significant contributors
demonstrates that a person may be considered an owner for purposes of CERCLA
liability, see Bestfoods, 524 U.S. at 56 n.1, without having contributed in any way
to the hazardous substances. See A¢l. Research Corp., 551 U.S. at 136
(“/CERCLA] defines PRPs so broadly as to sweep in virtually all persons likely
to incur cleanup costs. . . . [E]ven parties not responsible for contamination may
fall within the broad definitions of PRPs in [§ 9607(a)].”). Likewise, CERCLA

contains provisions for expedited final settlement with PRPs in certain
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circumstances. See 42 U.S.C. § 9622(g)(1). Expedited final settlement may be

appropriate when the PRP “(1) is the owner of the real property on or in which the
facility 1s located; (11) did not conduct or permit the generation, transportation,
storage, treatment, or disposal of any hazardous substance at the facility; and (3)
did not contribute to the release or threat of release of a hazardous substance at
the facility through any action or omission.” 42 U.S.C. § 9622(g)(1)(B)
(emphasis added). These three, distinct, enumerated requirements indicate that
they are separate—i.e., an owner of real property on or in which the facility is
located does not have to have conducted, permitted, or contributed to the
production of hazardous substances in order to be considered an owner for
purposes of CERCLA liability. Interpreting these provisions to mean otherwise
would render portions of the statute superfluous, void, or insignificant.

It 1s undisputed that the United States held legal title to relevant portions of
the Questa mining lands at the time of significant hazardous substance disposal.
See, e.g., App., Vol. 2, at 422 (“Prior to approving the 1974 Land Exchange,
United States employees knew that [Chevron] had disposed of waste rock on the
Selected Lands covered by [Chevron’s] unpatented mining claims . . . .”).
Nevertheless, the government argues “bare legal title” is insufficient to trigger
owner liability. Instead, it contends the unique nature of unpatented mining
claims on federal lands requires an exception to CERCLA’s ownership liability

provision. But see 42 U.S.C. § 9620(a)(1) (holding “the United States” liable “to
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the same extent, both procedurally and substantively, as any nongovernmental

entity, including” as regards “liability under” 42 U.S.C. § 9607(a)(2)’s “owner or
operator” provision).

Although CERLCA contains neither an expressed nor an implied exception
to owner liability for holders of “bare legal title,” the government urges us to
adopt such an exception based on United States v. Friedland, 152 F. Supp. 2d
1234 (D. Colo. 2001). In Friedland, the district court held the United States, as
“bare legal title holder to unpatented mining claims,” did not qualify as an
“owner” for purposes of CERCLA liability. See 152 F. Supp. 2d at 1242—-46. In
reaching this conclusion, however, Friedland found that, because CERCLA
defines owner “tautologically . . . as ‘any person . . . owning a facility,’”
“CERCLA’s text [ ] offers virtually no guidance in interpreting the extent of
owner liability.” Id. at 1242 (quoting 42 U.S.C. § 9601(20)(A)). And Friedland
agreed with the Second Circuit’s finding in Commander Oil that “the term
‘owner’ has no natural meaning” and “limited inherent content.” See Friedland,
152 F. Supp. 2d at 1242 (citing Commander Oil Corp. v. Barlo Equip. Corp., 215
F.3d 321, 327-28 (2d Cir. 2001)). To fill this void, the district court adopted an
“indicia of ownership” analysis which required examining “the relationship
between the United States, as owner of bare legal title of the unpatented mining
claim/property, and those entities utilizing the property subject to the unpatented

mining claim,” to discern “whether the United States possessed indicia of
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ownership sufficient to merit the appellation ‘owner’ for purposes of CERCLA.”

Id. at 1244. Conducting this analysis, Friedland found “the United States [was]
not an ‘owner’ in the fullest sense of the term,” so it was “inappropriate to deem
the United States an ‘owner’ for purposes of CERCLA liability.” Id. at 1246.

The government urges us to adopt Friedland’s indicia of ownership test.
But we find it neither persuasive in principle nor in application. First, as we
explained above, this analysis has no basis in the statute. In fact, CERCLA’s
statutory context, which supports broad application of owner liability subject only
to certain, specifically enumerated exceptions belies a supra-statutory gloss.
Moreover, Congress included the phrase “indicia of ownership” when crafting
some of its few exceptions to broad owner liability. See, e.g., 42 U.S.C.
§§ 9601(20)(A) (person holding indicia of ownership primarily to protect his
security interest), 9601(20)(E)(1) (lender holding indicia of ownership primarily
to protect his security interest). If Congress sought to require indicia of
ownership by all would-be “owners,” it could have done so. The indicia of
ownership test also runs perilously close to collapsing the “owner” and “operator”
categories by requiring owners to exercise some threshold level of indicia of
ownership beyond their rights as title holder. See Atl. Research, 551 U.S. at 136
(noting that even “‘innocent private parties,” e.g., “a landowner whose land has

been contaminated by another,” are within the ambit of this “strict liability

statute” (absent a statutorily-enumerated defense), because “even parties not
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responsible for contamination may fall within the broad definitions of PRPs”

(citation omitted)).

Second, at least some of Friedland’s reasoning conflicts with, and is thus
undermined by, binding Supreme Court precedent. While Friedland contends
“the United States 1s not allowed to exclude individuals from [land subject to
unpatented mining claims] and may only regulate mining activities in the national
forests in order to protect surface resources,” see 152 F. Supp. 2d at 1246, the
Supreme Court has repeatedly emphasized Congress’s broad, plenary Property
Clause'' powers over national forest land, including lands subject to unpatented
mining claims. See, e.g., Cal. Coastal Comm’n v. Granite Rock Co., 480 U.S.
572, 581 (1987) (“[T]he Property Clause gives Congress plenary power to
legislate the use of the federal land on which [a mining company] holds its

unpatented mining claim.”)."” Even if it is true, as the government argues, that

" U.S. Const. art. IV, § 3, cl. 2 (“The Congress shall have Power to
dispose of and make all needful Rules and Regulations respecting the Territory or
other Property belonging to the United States . . . .”).

2 See also, e.g., United States v. Locke, 471 U.S. 84, 104 (1985)
(“Although owners of unpatented mining claims hold fully recognized possessory
interests in their claims, we have recognized that these interests are a ‘unique
form of property.” The United States, as owner of the underlying fee title to the
public domain, maintains broad powers over the terms and conditions upon which
the public lands can be used, leased, and acquired. . . . Claimants thus must take
their interests with the knowledge that the Government retains substantial
regulatory power over those interests.” (citation omitted)); Best v. Humboldt
Placer Mining Co., 371 U.S. 334, 336 (1963) (“Respondents’ mining claims are
unpatented, the title to the lands in controversy still being in the United

(continued...)
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Chevron and its corporate predecessors “had exclusive use and possession of the

[Questa mining lands] for mining purposes, without any interference or control by
the United States,” Aple. Br. at 21, the government’s choice not to exercise its
Property Clause powers does not invalidate their existence. There 1s no dispute
that the United States held fee title to relevant portions of the Questa mining
lands during the time of hazardous substance disposal, part of the area that today
comprises the Questa Site. We do not doubt that 1t could have exercised greater

powers, regulatory or otherwise, over the lands if it wanted to do so."”

"2(...continued)
States. . . . [T]he Department has been granted plenary authority over the
administration of public lands, including mineral lands; and it has been given
broad authority to issue regulations concerning them.”); Belk v. Meagher, 104
U.S. 279, 283-84 (1881) (“Congress has seen fit to make the possession of that
part of the public lands which is valuable for minerals separable from the fee, and
to provide for the existence of an exclusive right to the possession, while the
paramount title to the land remains in the United States. . . . The right of location
upon the mineral lands of the United States is a privilege granted by Congress,
but it can only be exercised within the limits prescribed by the grant.”).

" Under the Property Clause, Congress always retains—at least over the
“lands of the United States”—the powers “to control their occupancy and use, to
protect them from trespass and injury, and to prescribe the conditions upon which
others may obtain rights in them.” Utah Power & Light Co. v. United States, 243
U.S. 389, 405 (1917). This “power over the public land . . . entrusted to Congress
1s without limitations.” Alabama v. Texas, 347 U.S. 272, 273 (1954);_see also
United States v. Bd. of Cty. Comm’rs of Cty. of Otero, 843 F.3d 1208, 1212 (10th
Cir. 2016) (“[T]he Property Clause gives the federal government plenary power,
including legislative and police power, over federal property.”). And, as we have
explained, the Supreme Court has made clear that while holders of unpatented
mining claims have substantial property interests in their claims, Congress’s
broad, plenary Property Clause powers continue to reach the underlying federal
land.
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Finally, we find the government’s argument undermines the understanding

of what a CERCLA “facility” 1s. CERCLA defines “facility” to broadly include
“any site or area” (i.e., land) “where a hazardous substance has been deposited,
stored, disposed of, or placed, or otherwise come to be located.” 42 U.S.C.

§ 9601(9). Its statutory coverage is expressly not limited to a “facility” in the
more traditional, narrow sense—e.g., “any building, structure, installation,
equipment, pipe or pipeline . . ., well, pit, pond, lagoon, impoundment, ditch,
landfill, storage container, motor vehicle, rolling stock, or aircraft.” /d. An
owner of any land contaminated with hazardous substances thus qualifies as an
owner of a “facility,” even if that person does not own any of the mining
equipment or structures. In contrast to this clear statutory command, the
government asks us to define “the facility” solely “with respect to Chevron’s
mining activities,” and not with respect to the land, such that “any non-mining use
rights held by the United States within the boundaries of Chevron’s mining claims
are not part of the ‘bundle of sticks’ that is material to determining whether the
United States is an ‘owner’ of the Questa Mine ‘facility.”” Aple. Br. at 42.

We conclude that, at a minimum, the term “owner” covers fee title holders
for purposes of CERCLA liability, irrespective of any additional indicia of
ownership. To find otherwise would be inconsistent with CERCLA’s statutory
scheme and an ordinary application of its terms. Of course, a “bare legal title”

holder may in fact be liable for only a small, or perhaps no, share of remediation
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costs as a matter of equity. But a liberal construction of CERCLA’s liability

scheme requires any consideration of the extent and kind of an owner’s
involvement in hazardous substance production and disposal be made at the
second stage of the CERCLA liability inquiry (i.e., allocation under 42 U.S.C.

§ 9613(f)(1)), rather than the first (i.e., precluding “owner” liability entirely).
This position is consistent with Supreme Court precedent and case law from other
circuits.'® See Ail. Research, 551 U.S. at 136 (explaining that “even parties not
responsible for contamination may fall within the broad definition of PRPs,” e.g.,

owners).

" For example, the Fourth Circuit has addressed, and rejected, the
argument that a person who merely “held legal title to the property for only a
short period of time” was not an “owner” for purposes of CERCLA liability. See
Nurad, Inc. v. William E. Hooper & Sons Co., 966 F.2d 837, 844 (4th Cir. 1992).
In holding the short-term title holder liable as an owner, the court noted that “the
word ‘owned’ is [not] a word that admits of varying degrees. Such equitable
considerations as the duration of ownership may well be relevant at a later stage
of the proceedings when the district court allocates response costs among liable
parties, but we reject any suggestion that a short-term owner is somehow not an
owner for purposes of § 9607(a)(2).” Id. (citation omitted); see also, e.g., Los
Angeles v. San Pedro Boat Works, 635 F.3d 440, 444, 448-52 (9th Cir. 2011)
(acknowledging “Congress’s intent to hold liable the passive fee title owner of
real property,” declining to apply Commander Oil’s “nebulous and flexible”
framework, and, in holding owner liability improper as applied to holders of
revocable permits for specific use of real property, contrasting the status of
persons holding “less-than fee-title possessory interests in real property, conveyed
by the holder of fee title” with persons holding “absolute title ownership to real
property” (i.e., quintessential “owners”) (emphasis added)); Canadyne-Ga. Corp.
v. NationsBank, N.A. (S.), 183 F.3d 1268, 1273-74 (11th Cir. 1999) (finding
“legal title” sufficient to trigger owner liability).
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In any event, the government engaged in much more than mere passive

ownership here. The United States actively exercised its ownership when, for
example, it sold portions of its land, including the 2,258 acres of land for waste
rock disposal around the perimeter of the open-pit mine and the 627 acres of land
for use as a tailings pond, to Molycorp in exchange for valuable consideration.
Alienability is a key tenant of ownership—it 1s a “fundamental maxim of property
law that the owner of a property interest may dispose of all or part of that interest
as he sees fit.” Phillips v. Wash. Legal Found., 524 U.S. 156, 167 (1998).

In addition, the government actively encouraged mining activities on its
lands when 1t passed the DPA and provided the initial loan to Molycorp,
Chevron’s corporate predecessor, to fund their molybdenum exploration and
mining. For decades after that, the United States knew that Chevron was
depositing millions of tons of waste rock and tailings on the surface estates, land
over which the United States still held, at minimum, ownership via legal title.
Regardless of whether contracting out mining activities might, or might not,
shield a party from operator liability, it cannot shield a landowner—here, the
legal titleholder—from owner liability (although it might reduce the party’s
equitable share at the allocation stage). And the government repeatedly exercised
its plenary regulatory authority over the lands when 1t approved several special
use permits for Molycorp’s tailings pipelines. These actions all indicate the

government’s continued oversight and involvement in operations on the Questa
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mining lands that produced substantial amounts of hazardous substances. Though

such efforts are not at all required for ownership liability, see, e.g., Atl. Research,
551 U.S. at 136, that the United States undertook them here buttresses our
conclusion that it was an owner.

Accordingly, we conclude the United States was an owner of portions of
the Questa Site during the relevant period when hazardous substances came to be
located there. As a matter of law, therefore, the United States 1s a PRP with
respect to the Questa Site and is strictly liable to contribute its equitably allocated
share of Chevron’s response costs, pursuant to § 9613(f)(3)}(B).

C. “Arranger” Liability

In addition to liability as an “owner” of contaminated property, Chevron
asks us to find the United States liable as an “arranger” of hazardous substance
disposal at the Questa Site. Though we have already determined the United
States qualifies as an owner and is therefore a PRP, we must address this separate
theory of recovery under § 9613(f)(3)(B) because it may affect the determination
of the United State’s equitable allocation of the response costs. As we explain,
however, we conclude that the United States is not liable as an arranger under
CERCLA because it neither owned nor possessed the hazardous substances
disposed of.

Arranger liability under CERCLA attaches to,
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any person who by contract, agreement, or otherwise arranged for
disposal or treatment, or arranged with a transporter for transport for
disposal or treatment, of hazardous substances owned or possessed by
such person, by any other party or entity, at any facility or incineration
vessel owned or operated by another party or entity and containing such
hazardous substances.

42 U.S.C. § 9607(a)(3). In other words, to be held liable under CERCLA as an
arranger, we require a party to satisfy three conditions: (1) the party must be a
“person” as defined in CERCLA; (2) the party must “own” or “possess” the
hazardous substance prior to the disposal; and (3) the party must, “by contract,
agreement or otherwise,” arrange for the transport or disposal of such hazardous
substances. Raytheon Constructors, Inc. v. Asarco Inc., 368 F.3d 1214, 1219
(10th Cir. 2003). Because the United States at best satisfies only two of these
three conditions—the first and the third—we hold that arranger liability does not
apply.

To begin with, the United States 1s a “person” as defined in CERCLA, thus
satisfying the first condition. See 42 U.S.C. § 9601(21) (“The term ‘person’
means . . . United States Government . . . .”); 42 U.S.C. § 9620(a)(1) (“Each
department, agency, and instrumentality of the United States (including the
executive, legislative, and judicial branches of government) shall be subject to,
and comply with, this chapter in the same manner and to the same extent, both
procedurally and substantively, as any nongovernmental entity, including liability

under section 9607 of this title.”).
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As to the third condition, it is true that the United States helped arrange for

the transport or disposal of waste rock and tailings at the Questa Site. And it is
undisputed those materials contained or were themselves hazardous substances
within the meaning of CERCLA. See 42 U.S.C. § 9601(14). But as the Supreme
Court has explained, not all involvement in the disposal process triggers arranger
liability. While it is “plain from the language of the statute that CERCLA
liability would attach under § 9607(a)(3) if an entity were to enter into a
transaction for the sole purpose of discarding a used and no longer useful
hazardous substance,” it is equally clear that, at the other extreme, “an entity
could not be held liable as an arranger merely for selling a new and useful
product if the purchaser of that product later, and unbeknownst to the seller,
disposed of the product in a way that led to contamination.” Burlington N. &
Santa Fe Ry., 556 U.S. at 609-10. “Less clear is the liability attaching to the
many permutations of ‘arrangements’ that fall between these two extremes.” /d.
at610.

In such cases, “whether an entity 1s an arranger requires a fact-intensive
inquiry that looks beyond the parties’ characterization of the transaction . . . and
seeks to discern whether the arrangement was one Congress intended to fall
within the scope of CERCLA’s strict-liability provisions.” /d. The Supreme
Court has interpreted this inquiry to require more than “knowledge alone”; an

arranger must have taken “intentional steps to dispose of a hazardous substance.”

-32-

ED_006270_00001290-00032



See id. at 611-12; see also Martin K. Eby Constr. Co. v. OneBeacon Ins., 777

F.3d 1132, 1140 (10th Cir. 2015) (citing this rule in a state-law insurance case).
Chevron contends that sufficiently intentional steps have been taken to
satisfy this requirement. It points to language from Burlington Northern that
explains “to qualify as an arranger,” a party must have entered into an
arrangement “with the intention that at least a portion of the product be disposed
of during the transfer process by one or more of the methods described in
§ 6903(3),” Burlington N. & Santa Fe Ry., 556 U.S. at 612, i.e., by discharge,
deposit, injection, dumping, spilling, leaking, or placing it into or on any land or
water, 42 U.S.C. § 6903(3).

According to Chevron, the undisputed facts demonstrate the federal
government intentionally arranged for the disposal of hazardous substances on
and from the Questa mining lands. First, the United States sold the selected lands
to Molycorp with the knowledge that the lands were intended to be used as a
disposal area. Molycorp initially proposed to use a canyon across the Red River
as its primary waste-disposal site. Although a Forest Service report indicated that
the Red River proposal was going to be the “least expensive means of
dispos[al], . . . the impact on the environment and ecology of Red River Canyon
would be tremendous” and the proposal was thus “vigorously opposed by the
Forest Service and ecologist groups.” App., Vol. 1, at 167. As an alternative,

then, Molycorp began negotiations with the Forest Service in 1969 to facilitate a
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transaction in which Molycorp would give the United States “246.65 acres of land

which it own[ed] in Taos County” in exchange for “2,258 acres of National Forest
land” adjacent to the open-pit mine. /d. at 163. The Forest Service shared
Molycorp’s intent to use the selected lands as a disposal area and believed this
use would benefit the United States. See id. at 164 (“The selected lands will be
the final area of disposal for a part of the nonmineral overburden.”); id. at 166
(acknowledging that “the mine is supplying a needed mineral resource to the
Nation” and noting “several indirect benefits from the disposal of the overburden
material”).

Second, the United States sold an additional 627 acres of land to Molycorp
with the intent that the lands be used as a tailings pond to dispose of mine
tailings. A BLM land report analyzing the proposed sale identified the lands as
“non-mineral in character” and “greatly needed as a tailings pond,” explaining the
government’s understanding that Molycorp’s “molybdenum mine is located nine
miles to the east and tailings would be piped from the mine to the pond.” Id. at
183-84. The BLM ultimately found that the sale would be “in the public interest”
and, “[c]onsidering the urgent need of the applicant for the subject tract and its
suitability for the proposed use as well as the resulting economic benefit to the
general area from the expanded mining operation, the highest and best use 1s that

of a tailings pond.” Id. 183, 186.

-34-

ED_006270_00001290-00034



Finally, the United States routinely approved special use land authorization

permits for pipelines crossing over national forest lands with the specific intent
that Molycorp would use the pipelines to transport tailings from the mine site to
the disposal ponds. For example, a 1965 government Impact Report referred to
the pipeline as a “proposed tailings line” and acknowledged specific risks
associated with this particular use, including “the potential of the line breaking
and spilling slurry into the river, which might result in local fish kill prior to
repair of the line.” Id. at 204—05. The report nonetheless concluded “[t]he over-
all impact of this project . . . is beneficial,” id. at 205, and indicated an express
preference for Molycorp’s pipeline plan. It did so to avoid “[t]he alternative of a
mountain of tailings in the canyon around Sulfer Gulch,” which would be
“intolerable but legal.” See id. at 205. And the government had no doubt that
subsequent special use permits would likewise allow construction of pipelines to
transport mine tailings. A 1973 letter to Molycorp approved “a fourth tailings
line adjacent to [its] existing tailings pipeline.” /d. at 208.

These government actions may well constitute sufficiently “intentional
steps” to satisfy the third condition of arranger liability. The collective effect of
the United States’s actions—including the sale of the selected lands for a waste
disposal site, sale of the land for the second tailings pond, and approval of the
tailings pipelines—was not only to ensure the likelihood of hazardous substance

disposal but also to facilitate it.
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But that 1s not the end of our analysis. Arranger liability under CERCLA

applies only to a person who arranges for disposal “of hazardous substances
owned or possessed by such person.” 42 U.S.C. § 9607(a)(3) (emphasis added).
As we said in Raytheon, to be held liable under CERCLA as an arranger, “the
party . .. must ‘own’ or ‘possess’ the hazardous substance at issue.” 368 F.3d at
1219. Chevron suggests we revisit the ownership/possession requirement in its
entirety. But, “[a]bsent en banc consideration, we generally ‘cannot overturn the

299

decision of another panel of this court,”” unless an intervening Supreme Court
decision “is ‘contrary’ to or ‘invalidates our previous analysis.”” See United
States v. Brooks, 751 F.3d 1204, 1209 (10th Cir. 2014) (citations omitted). And
although Chevron implies the Supreme Court’s decision in Burlington Northern
invalidated our explanation of CERCLA’s ownership requirement set forth in
Raytheon, we are not persuaded. Beyond reproducing the statutory text,
Burlington Northern does not even mention the ownership requirement in
CERCLA’s arranger liability provision, let alone call it into question. See 556
U.S. at 611-12 (addressing whether a manufacturer that sold chemicals to
distributors was an arranger).

Our position 1s consistent with several cases from other circuits. For
example, the First Circuit recognized that the statutory phrase in § 9607(a)(3) “by

any other party or entity” could ostensibly be read to modify “the preceding

words ‘owned or possessed by such person,” which would make liable any person
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who arranged for the disposal of a hazardous substance ‘owned or possessed by

such person [or] by any other party or entity.”” Am. Cyanamid Co. v. Capuano,
381 F.3d 6, 23-24 (1st Cir. 2004) (brackets in original). But the court proceeded
to explain the “sentence structure of § 9607(a)(3) makes it clear” that the correct
interpretation is to read “by any other party or entity” to modify “the words
‘disposal or treatment,” which would make the sentence read ‘any person who . . .

293

arranged for disposal or treatment . . . by any other party or entity’” and leave the
ownership/possession requirement intact. /d. at 24 (ellipses in original).

Likewise, the Third Circuit agrees that for arranger liability to attach under
CERCLA, “[p]roof of ownership, or at least possession, of the hazardous
substance 1s required by the plain language of the statute.” Morton Int’l, Inc. v.
A.E. Staley Mfg. Co., 343 F.3d 669, 678 (3d Cir. 2003); see also, e.g., GenCorp,
Inc. v. Olin Corp., 390 F.3d 433, 445 (6th Cir. 2004) (“CERCLA 1mposes liability
on any person who ‘arrange[s]’ ‘by contract, agreement or otherwise’ for the
‘disposal or treatment . . . [or] for transport for disposal or treatment’ of
‘hazardous substances’ that is [sic] ‘owned or possessed’ by that person.””
(emphasis added; brackets and ellipses in original)); Concrete Sales and Servs.,
Inc. v. Blue Bird Body Co., 211 F.3d 1333, 1337 (11th Cir. 2000) (per curiam)
(“In the present case, therefore, the [party seeking imposition of arranger

liability] must produce evidence that would allow a reasonable [factfinder] to

infer from the totality of the circumstances that [the alleged arrangers] arranged
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for [the] disposal of hazardous substances owned or possessed by [the alleged

arrangers].” (emphasis added)); Uniroyal Chem. Co., Inc. v. Deltech Corp., 160
F.3d 238, 243 (5th Cir. 1998) (quoting 42 U.S.C. § 9607(a)(3) as providing
arranger liability for “any person who by contract, agreement, or otherwise
arranged for disposal or treatment, or arranged with a transporter for transport for
disposal or treatment, of hazardous substances owned or possessed by such
person . . ., at any facility” (emphasis added; ellipses in original)); United States
v. TIC Inv. Corp., 68 F.3d 1082, 1086 (8th Cir. 1995) (summarizing 42 U.S.C.

§ 9607(a)(3) as providing arranger liability for “those who arranged for disposal
or treatment, or arranged for transport for disposal or treatment, of hazardous
substances which they owned or possessed” (emphasis added)).

Chevron points to only one case which has rejected the ownership
requirement. See Cadillac Fairview/Cal., Inc. v. United States, 41 F.3d 562 (9th
Cir. 1994). In that case, the Ninth Circuit interpreted CERCLA’s statutory
language to extend arranger liability “to persons ‘otherwise arrang[ing]’ for
disposal or treatment of hazardous substances whether owned by the arranger or
‘by any other party or entity, at any facility or incineration vessel owned or
operated by another party or entity.”” Id. at 565 (emphasis added). In other
words, Cadillac Fairview interpreted arranger liability to attach not only to
hazardous substances owned or possessed by the alleged-arranger but also to such

substances owned or possessed “by any other party or entity.” I/d. Even if this
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argument were not foreclosed by our decision in Raytheon, we find 1t

unpersuasive based on the statute’s plain language.

First of all, the more natural reading of the statutory language is that the
hazardous substances must be owned or possessed by the person arranging for the
disposal or treatment of those substances. In contrast, the clause “by any other
party or entity” does not apply to ownership of the hazardous substances but, as
most courts have held, refers back to the previous clause, “for disposal or
treatment” (i.e., the phrase thus most naturally reads as the arrangement “for
disposal or treatment . . . by any other party or entity, at any facility or
incineration vessel”). This reading makes sure that the party getting paid for
disposal or treatment (and thereby taking possession or ownership of the
hazardous substances) is liable while not insulating from liability the previous
owner who arranged for the disposal or treatment. To read the provision
otherwise would render the “owned or possessed” language entirely superfluous.
Under well-established principles of statutory interpretation, Congress would not
have included an ownership or possession requirement if that requirement could
be met by any party’s or entity’s ownership or possession of the substances."

Our correct application of these canons of statutory construction is confirmed by

> The canon against surplusage indicates that we generally must give
effect to all statutory provisions, so that no part will be inoperative or
superfluous—each phrase must have distinct meaning. See, e.g., Marx v. Gen.
Revenue Corp., 133 S. Ct. 1166, 1178 (2013)_TRW Inc., 534 U.S. at 31;_Lockheed
Martin Corp., 717 F.3d at 1130-31_
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Cadillac Fairview itself, which is untethered from CERCLA’s text. See 41 F.3d

at 565.

Chevron also cites two cases, in addition to Cadillac Fairview, to support
its claim that other courts have rejected an ownership or possession requirement.
But as Chevron acknowledges, those cases merely “question|[] whether it requires
proof of actual ownership, or may be satisfied by other evidence,” without
rejecting the requirement altogether, see Aplt. Reply Br. at 25 n.15. For example,
the Sixth Circuit acknowledged that “to say that [42 U.S.C. § 9607(a)(3)] requires
ownership or possession of the waste does not establish what evidence will satisty
the requirement or, more particularly, whether constructive ownership or
possession will suffice.” GenCorp, Inc., 390 F.3d at 448. In interpreting the
ownership requirement, GenCorp found it appropriate to “infer that Congress
meant the phrase ‘ownership or possession’ to include constructive ownership or
possession,” and that “GenCorp’s control over the hazardous waste suffice[d] to
establish constructive ownership and possession” sufficient to trigger arranger
liability. See id. at 448-49. Likewise, the Eighth Circuit simply declined to
require 11gid “proof of personal ownership or actual physical possession.” United
States v. Ne. Pharm. & Chem. Co., 810 F.2d 726, 743—-44 (8th Cir. 1986)
(emphasis added). But it found that the company “had actual ‘control’ over the
... hazardous substances,” and that this authority was sufficient to satisfy the

ownership requirement and trigger arranger liability. See id. at 743.
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Raytheon does not discuss whether anything less than actual ownership of

the hazardous substances disposed of may satisfy CERCLA’s requirements for
arranger liability, nor has Chevron made a constructive possession argument.
Chevron briefly notes that “the United States held fee title to lands from which
waste rock was extracted and therefore owned that rock,” but its briefs neither
develop this argument nor apply it to CERCLA. See Aplt. Br. at 56 n.15.

Even if we were to reach this argument, Chevron failed to establish that the
United States owned or possessed the hazardous substances, or the mining waste
containing them. It cites to United States v. McPhilomy, 270 F.3d 1302 (10th Cir.
2001), but that criminal case did not involve valid mining claims and turned on a
very different burden of proof even as to the issues it discussed. In any event,
“the moment th[at] ore becomes detached from the soil in which it is embedded it
becomes personal property, the ownership of which is in the [person] whose
labor, capital, and skill has discovered and developed the mine[,] . . . free from
any lien, claim, or title of the United States . ...” Forbes v. Gracey, 94 U.S. 762,
765-66 (1876). The United States neither owned nor possessed the waste rock
and tailings extracted from Chevron’s molybdenum mining activities.

In sum, we conclude that the United States is not an “arranger” under
CERCLA with regard to the contamination located at the Questa Site because it

did not own or possess the hazardous substances disposed of.
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III. Conclusion

We conclude that, as a matter of law, the United States is an “owner” under
42 U.S.C. § 9607(a)(2) because it owned portions of the Questa Site at the time
hazardous substances were located there. The United States is not, however, an
“arranger” under 42 U.S.C. § 9607(a)(3) because it did not own or possess the
hazardous substances disposed of. The United States 1s thus a PRP under
CERCLA (as an owner but not an arranger) and, as a matter of law, liable for an
equitable allocation of Chevron’s past, present, and future necessary response
costs to remediate the Questa Site, pursuant to 42 U.S.C. § 9613(£)(3)(B).

Accordingly, we REVERSE in part and AFFIRM in part the district court’s

judgment and REMAND for further proceedings consistent with this opinion.

42-
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1] WO
2
3
4
5
6 IN THE UNITED STATES DISTRICT COURT
7 FOR THE DISTRICT OF ARIZONA
8
9 El Paso Natural Gas Company, LLC, No. CV14-8165-PCT-DGC
10 Plaintiff, ORDER
11 V.
12| United States of America, et al.,
13 Defendants.
14
15
16 This case concerns environmental liability under the Comprehensive Environmental
17| Response, Compensation, and Liability Act (“CERCLA”) for 19 uranium mines located
18| near Cameron, Arizona, on the Navajo Nation Reservation (the “Mine Sites”). Plaintiff
19| El Paso Natural Gas Company, LLC, whose predecessors operated the mines in the 1950s
20|| and 1960s, brings claims against Defendants United States of America, the Department of
21| the Interior (“DOI”), the Bureau of Indian Affairs (“BIA”), the United States Geological
22|l Survey (“USGS”), and the Department of Energy (“DOE”) (collectively, the “United
23 || States”) for cost recovery and contribution. Doc. 55 99 1-2.! The United States asserts a
24 || CERCLA counterclaim against El Paso for contribution. Docs. 53, 66.2
25
26 ! The Nuclear Regulatory Commission was dismissed on May 5,2016. See Doc. 72.
27 2 The 19 Mine Sites consist of sites 1-12, 14, and 17, originally permitted by Charles
73 and Evan Huskon, and sites 20-22 and 24, originally permitted by Rare Metals Corporation,
The Court will refer to the sites generally as “Mine Sites” and specifically as “Huskon
followed by the site number or “Ramco” (for Rare Metals) followed by the site number.
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1 El Paso stipulates that it was an operator of the Mine Sites for purposes of CERCLA
2| Nlability (Doc. 108), and the Court previously held that the United States is liable as an
31| owner of the land where the mines are located (Doc. 135). The parties assert additional
41 grounds for CERCLA hability against each other and ask the Court to make an equitable
5| allocation of past and future response costs under CERCLA § 113.
6 The Court held an eight-day bench trial in February and March, 2019. Each side
71| presented many witnesses, live or by deposition, and hundreds of exhibits. The parties also
8| submitted extensive proposed findings of fact and conclusions of law, as well as post-trial
91| briefing on specific issues addressed in this order. For reasons set forth below, the Court
10 || will allocate 65% of past and future response costs to El Paso and 35% of such costs to the
11| United States.
12| L Findings of Fact.
13 This order sets forth the Court’s findings of fact and conclusions of law under
14 || Rule 52 of the Federal Rules of Civil Procedure. The Court provides some citations to the
15 || record, but the citations should not be regarded as the sole basis for the Court’s ruling. The
16 || Court’s findings and conclusions are based on all of the testimony and exhibits admitted in
17|| evidence.
18 A. The Parties.
19 El Paso is the corporate successor of Arrowhead Uranium Company (“Arrowhead”),
20| Rare Metals Corporation of America (“Rare Metals™), and El Paso Natural Gas Company.
21|| Doc. 159 at 8. Arrowhead and Rare Metals mined uranium at the Mine Sites. Arrowhead
22 || was one of the original uranium mining companies in the Cameron region of Northern
23 || Arizona, operating from 1952 to 1954. Ex. 28 at 7-8. Rare Metals was formed in 1954 to
24 || prospect, explore, and acquire properties containing uranium deposits and other valuable
25 || minerals. Rare Metals acquired Arrowhead in December 1954 and took over its uranium
26 || mining operations. See Exs. 1040-44. Rare Metals also engaged in uranium exploration
27
28 ? Throughout this order, the Court will refer to Arrowhead, Rare Metals, and El Paso
collectively as “El Paso” unless the context requires identification of a specific entity.
g
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1|l and development in Utah, New Mexico, California, and other locations. Exs. 1041 at 7;

2|l 1042 at6, 8; 1043 at 5-7, 9. Rare Metals merged with El Paso in 1962. Ex. 1056. El Paso

3| also takes responsibility for the mining activities of Cameron Mining Company at several

4l of the Mine Sites. Doc. 159 at 8.

5 The land where the Mine Sites are located is owned by the United States in trust for

6| the Navajo Nation. See 25 U.S.C. § 640d-9(a); Doc. 159 at 7. The DOI and the BIA, as

71| part of their tribal trust responsibilities, oversaw some aspects of the mining permits and

8| leases for the Nation. Doc. 159 at 8; Ex. 12 at 2. The USGS, which is part of the DOI,

91 collects, analyzes, monitors, and provides information about natural resources. Docs. 1
101 919; 23 919. DOE is the successor agency to the former Atomic Energy Commission
11| (“AEC”). Doc. 23 §20. After World War II, the AEC was responsible for creating and
12 || managing a program to procure uranium for nuclear weapons, known as the Domestic
13 || Urantum Procurement Program (“DUPP”). Ex. 74 at 6.
14 B. The Cold War and the Domestic Uranium Industry.
15 The United States’ use of atomic bombs in Japan both hastened the end of World
16 || War II and sparked the Cold War with the Soviet Union. Both nations aggressively
17 || developed nuclear weapons. Obtaining uranium, a naturally occurring metal that was an
18 || indispensable component of such weapons, became a driving objective of the United
19 || States’ national defense effort. Doc. 158 9 12.
20 In 1946, Congress passed the Atomic Energy Act, which formed the AEC. See 60
21| Stat. 755. The Act also established the DUPP, a program for “the production, ownership,
22 || and use of fissionable material to assure the common defense and security and to insure
23 || the broadest possible mining of the fields.” Ex. 74 at6. Viewing foreign sources of
24 || wuranium as unreliable, the United States sought, through the DUPP, to locate and develop
25| domestic sources using a combination of government-led exploration and private enterprise
26 || incentives. Tr. at 94-95. At the time, the federal government was the only authorized
27| purchaser of uranium in the United States. Atomic Energy Actof 1946 § 5(2); Ex. 74 at 14.
28

3
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1 Between 1948 and 1956, the AEC published nine circulars offering guaranteed

2| minimum prices and bonus payments for uranium ore (the “Circulars”). See Ex. 41.

31| Circulars 3, 4, 5, and 6 applied to uranium mining on the Colorado Plateau, a geographic

4|l area encompassing some 140,000 square miles in Arizona, Utah, Colorado, and New

5| Mexico. Ex. 1002; Doc. 159 at 7. Circular 3 guaranteed, for three years, a minimum price

6| and “development allowance” of fifty cents per pound for uranium ore of .15% grade or

7| more. Ex.41 at 3-4; see also id. at 8-9 (Circular 5 Revised). Circular 4 established a

8 || haulage allowance of six cents per mile for the first 100 miles. /d. at 5. Circular 5 also

91 guaranteed a minimum price and expanded the development allowance to ore with uranium
10|| concentrations as low as .10%. /d. at 6. Circular 6 created an additional bonus for the
11|| production of urantum ore from new domestic mines. /d. at 13-14.
12 The AEC assisted the young domestic uranium industry by conducting geologic
13 || surveys, furnishing free testing and assaying services, and agreeing to purchase uranium
14 || ore. Ex. 25 at 13. The AEC established ore-buying stations in uranium-producing areas.
15| Id. The AEC’s assistance programs included research and development that led to
16 || mmprovement in milling processes and other mining-related innovations. Id.; see also
17 || Chenoweth Depo. Jan. 15,2014, at 85.4
18 Beginning in 1948, the AEC, assisted by the USGS, operated a program of uranium
19 || exploration on the Colorado Plateau and several other western states. Ex. 25 at 14. The
20 || program involved temporary withdrawal of some 700 square miles of public domain land
21 || for exploration, geologic studies, drilling, examination of samples, and airborne
22 || reconnaissance. Id. The AEC employed a contractor, Walker Lybarger, to use a bulldozer
23 || to uncover any uranium outcrops that were discovered. Chenoweth Depo. Jan. 15, 2014,
24 || at 103.° Ore found on AEC land was leased to private parties directly through the AEC in
25 || return for a royalty on ore production. Ex. 25 at 14; see also Chenoweth Depo. Jan. 15,
26

* The relevancy and Rule 403 objections to this deposition testimony are overruled.
27|l When the Court relies on any other deposition testimony submitted by the parties to which
g |l a0 objection has been made, the Court will state its ruling in this order.
5> The Rule 403, 602, and 802 objections to this deposition testimony are overruled.
4
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1| 2014, at 79-82. The AEC also undertook an access road program under which the AEC,

2|l the Bureau of Public Roads, and various state agencies improved over 1,200 miles of roads

3|l in Arizona and other states to facilitate uranium exploration and mine development. Ex. 25

41 atls.

5 In July 1952, Charles Steen, an independent prospector, found uranium on the

6 || Colorado Plateau south of Moab, Utah. See Tr. at 56-57, 1600. Steen made over a million

71| dollars on the ore deposit, and his success motivated many others to pursue uranium

8 || mining, launching a gold-rush-like interest in prospecting for urantum. Tr. at 57.

9 C. Uranium Mining on the Navajo Reservation.
10 Because the 19 Mine Sites are all located on the Navajo Reservation, both the
11| Navajo Nation and the federal government were involved in transactions affecting the sites.
12 || Generally, four permits or leases are required for uranium mining: (1) prospecting permits,
13 || (2) drilling and exploration permits, (3) mining permits, and (4) mining leases. See Ex. 31
14|l at 10. As of 1951, the Navajo Nation did not require a separate drilling and exploration
15| permit (Ex. 1075) and required only non-Navajos to apply for prospecting permits (Ex. 31
16 || at 10). In 1953, the Nation’s mining regulations were updated to require drilling and
17 || exploration permits. Ex. 1078. The new regulations also required any prospector, Navajo
18 || or non-Navajo, to apply for a prospecting permit. Id. at 2. A non-Navajo permit holder
19 || could negotiate a mining lease with a tribal advisory committee. Id.
20 Permits were approved by the Navajo Tribal Council and the area director of the
21| BIA. SeeTr. at 160-61; see, e.g., Ex. 294A. All rents and royalties were paid to the United
22 || States Treasury for deposit exclusively in Navajo tribal funds. See Tr. at 203, 523. The
23 || permits contained provisions related to the trust oversight responsibilities of the DOI and
24 || required permittees to (1) “conform to any and all regulations of the Secretary of the
25 || Interior”; (2) receive approval from the Tribal Council and the Secretary of the Interior
26 || before assigning the permit; and (3) allow inspection of permitted premises and operations
27| by BIA personnel. Ex. 294A at 3-4. These provisions and the DOI oversight of the leases
28 || were consistent with the DOI’s trust duties over all reservation mining. See Tr. at 162-63,

3
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1] 90 (the lease authorization requirement is consistent with all mining contracts on the
2|l Navajo reservation); Ex. 75 (example of a lease rejected by the BIA consistent with its
3| tribal trust duty); Ex. 13 (delegating approval of leases to the Secretary of the Interior
411 because it was in a better position to make profitable lease arrangements for tribes); see
5| also Navajo Tribe of Indians v. United States, 9 Ct. Cl. 227, 232 (1985) (noting that the
6| United States has a responsibility to supervise the affairs of Indian tribes). The Navajo
71 Nation exercised independent decision-making authority and had a strong interest in
8| developing uranium resources on tribal lands, and that the United States supported the
91| Nation’s efforts consistent with its role as tribal trustee. Tr. at 893-95, 899-904, 941-42,
10| 988-89.
11 D. The Mine Sites.
12 In 1952, Charles Huskon, a Navajo prospector who worked for AEC contractor
13 || Walker Lybarger, discovered a natural uranium outcrop that would later become Huskon 1.
14| Ex.28 at 6. In July 1952, Huskon and his son left the contractor to work for Arrowhead.
15| Id. In August and September, 1952, Huskon received mining permits for Huskon 1, 2, 3,
16| 4,5,6,7, and 8, and assigned them to Arrowhead. Ex.294D. In Apr. 1953, the BIA
17|| approved a mining permit for Huskon 9, 10, and 11, which Huskon also assigned to
18 || Arrowhead. Ex. 24 at 53. Huskon 12, 14, and 17 were surveyed and located in December
19| 1953 and January 1954 (Tr. at 525-27; Ex. 1023), but permits were not obtained until
20|l March 1954 (Ex. 294D).
21 Rare Metals acquired Arrowhead in December 1954 and took over all of its uranium
22 || mining operations. See Exs. 1040-44. In 1955, mining permits for Ramco 20, 21, and 22
23| were issued to Navajo prospectors and assigned to Rare Metals. Ex. 294D. These sites
24| were converted to mining leases in 1959. Id. Ramco 24 was permitted by a Navajo
25| prospector in 1957 and assigned to Rare Metals. 7d.
26 In 1959, Rare Metals allowed Cameron Mining Company, an independent
27| contractor, to perform mining operations at sites where Rare Metals had ceased operations.
28 || Doc. 159 at 8; Tr. at 499-500. These included Huskon 1, 2, 3,6, 10, 11, 12, and 17, and
&
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1| Ramco 20, 21, and 22. Exs. 28 at 13; 1165; 1166; Prince Depo. Oct. 9, 1996, at 88-89.

2| Rare Metals relinquished its rights to Ramco 24 in 1958, and its rights to the remaining

3 || Mine Sites during the first half of the 1960s. See Ex. 294D.

4 E. Three Mining Phases.

5 At trial and in their briefs, the parties focused on three phases of mine operations:

6| exploration, mining, and reclamation. The Court makes the following findings of fact with

71| respect to each phase.

8 1. Exploration.

9 During exploration, an ore deposit 1s located through prospecting, confirmed, and
10 || uncovered to determine its “dimension, grade, and continuity.” Tr.at 216. Common
11| exploration methods in the 1950s included drilling and rim stripping. Tr. at 282. El Paso
12 || concedes that there is no evidence the United States ever conducted exploration activities
13 || at the Ramco sites (Tr. at 62), and El Paso does not seek contribution for exploratory
14 || drilling that occurred at any of the Huskon mines (Tr. at 17). During trial, El Paso also
15 || stated that it would assume responsibility for all exploration activities at Huskon 5, 6,
16 || and 9. Tr. at 348-49. This order, therefore, focuses on exploration at Huskon 1, 2, 3,4, 7,
17 8,10, 11,12, 14, and 17. El Paso claims that the United States engaged in rim stripping at
18 || each of these sites. The United States disagrees.

19 Rim stripping occurs when a bulldozer excavates soil, referred to as “overburden,”
20 || from the top of an ore deposit to expose the mineralized zone. See Tr. at 350. During a
21| 45-day period between December 19, 1953 and February 3, 1954, the AEC conducted rim
22 || stripping in the Cameron area. Exs. 58; 91 at 2; 129 at 20; 1258. According to a report
23 || prepared in 1955 by David Hinckley, an AEC geologist (the “Hinckley Report™), the AEC
24 || stripped approximately 45,000 linear feet of soil in the Cameron area during this 45-day
25| window, exposing portions of 15 uranium outcrops. Ex. 129 at 20.

26 Exploratory trenches made during rim stripping can still be seen at many of the Mine
27| Sites today. Some of the trenches are visible in aerial photographs of the sites taken in
28
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1| 1954, and even more are apparent in aerial photographs taken in 1992. The question is

2| who made the trenches.

3 AEC and 1ts contractors used a Caterpillar D7 bulldozer for rim stripping —an 11-ton

4 || machine that cut a 29-foot-wide swath with its front blade. See Tr. at 330-31; Ex. 129 at

51 20. Arrowhead did not own a machine of this size, but instead used a much smaller Allis

6 || Chalmers HD5 front-end loader for work at the Mine Sites. See Tr. at 320-22, 441; see

7| also Maloney Depo. at 117. After it purchased Arrowhead in December 1954, Rare Metals

8| alsoused D7 bulldozers, as well as larger D8s, for work at the Huskon Mine Sites. See Tr.

91 at542,551 (Mr. Beahm testifying that there 1s no dispute that Rare Metals bulldozers were
10 || wused at the Huskon mines), 1306 (1992 aerial photos suggest that more rim stripping
11| occurred after 1954); Exs. 130 at 6; 1160 (1957 contract with Rare Metals for contractor
12 || stripping of overburden); see also Chenoweth Depo. Apr. 24,2014, at 26 (more exploration
13 || by private parties after 1956 than by the AEC before 1956).
14 El Paso’s mining expert, Douglas Beahm, reviewed historical documents regarding
15|| the DUPP and historical aerial photographs. Tr. at 311. He visited the Mine Sites six
16 || times. /d. On the basis of his investigation, Mr. Beahm testified that the AEC performed
17| rim stripping at Huskon 1-12, 14, and 17. Tr. at 349.° He testified to measuring a total of
18| 30.2 acres (or 45,362 linear feet) of exploration disturbance at these Huskon sites. Tr.
19| at358-59. He noted that trenches he observed generally were 29-feet wide, corresponding
20| to the size of a D7 blade, and that his estimated 45,362 linear feet of trenching aligns with
21 || the 45,000 linear feet of AEC rim stripping described in the 1955 Hinckley Report — rim
22 || stripping performed by the AEC during the 45-day window in 1953 and 1954. Tr. at 358;
23| see also Ex. 129 at 20. Mr. Beahm concludes that all of the AEC’s rim stripping in the
24 || Cameron area was performed at the Huskon Mine Sites, and constitutes the only rim
25| stripping that occurred at those sites. El Paso also presented an undated internal corporate
26
27| it Huskon 11 e o 340 Thue, M. Beahmos muibers are applicable to ol 19
23 Huskon sites. '

%
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1|l memorandum which stated that the AEC bulldozed trenches on Huskon 1-11, 12, 14, and
2| 17, and that the company did “[1]ittle bulldozer work . . . except to strip off overburden.”
31| Ex. 119; see also Tr. at 366-67.7
4 If Mr. Beahm is correct in his conclusion that some 45,000 feet of trenching was
5| done by the AEC at the Mines Sites during the 45-day period described by Hinkley, the
6| trenching would have occurred before the 1954 aerial photos were taken in February 1954
71| and presumably would be visible in those photos. But the government’s aerial photography
8| expert, Mary Sitton, testified that only 13,589 linear feet of rim stripping can be seen within
91 the Mine Sites’ boundaries in the 1954 aerial photographs, with approximately 3,000 linear
10|| feet outside of the boundaries. See Tr. at 1116.8 She identified many trenches visible at
11| the sites today that cannot be seen in the 1954 aerial photographs. She also noted that the
12 || 1955 Hinckley Report attributes the 45,000 linear feet of rim stripping not to the Mine Sites
13 || specifically, but to the general Cameron area, which includes scores of mine sites, and that
14 || Rare Metals had heavy bulldozers at the Mine Sites in early 1955 and thereafter — machines
15 || capable of creating the trenches observed on the ground today. This evidence persuasively
16 || suggests that the trenches at Huskon 1-12, 14, and 17 were not all made by the AEC during
17 || a single 45-day period in late 1953 and early 1954.
18 The Court finds Ms. Sitton’s testimony about the aerial photographs to be more
19|l credible than Mr. Beahm’s. She has significantly more aerial photography training and
20| expertise than he does, and she obtained aerial photographs from the National Archives
21| and Records Administration, the USGS, and the University of Arizona. Tr. at 1075. Unlike
22| Mr. Beahm, she reviewed the historical aerial photos through a stereoscope, which allowed
23 || her to examine them in 3D. Tr. at 1076. The Court does not find credible Mr. Beahm’s
24
" El Paso presented evidence of some AEC involvement and reconnaissance in the
25|l Cameron area that predates Arrowhead’s minin permits, but it does not specifically refer
to rim stripping. See Ex. 179 (sampling at Huskon 1 on September 9, 19%)2, three weeks
26| pefore Arrowhead received its permit).
27 § Mr. Beahm’s exploration numbers included several areas outside of the mine
boundaries. See Tr. at 617-18. According to El Paso, the EPA specifically requested that
28| it examine these locations, but El Paso has not agreed to do any further remediation there.
Tr. 438-41.
G
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1| assertion that virtually all of the trenches seen on the ground today were present in 1954

2|l but do not appear in the 1954 aerial photographs because they were obscured by shadows

3| orlack of contrast.

4 The evidence also shows that Arrowhead conducted rim stripping. Mr. Beahm

5| testified that Arrowhead was unable to rim strip by bulldozer because it owned only the

6| HDS front-end loader, which was incapable of creating the wide trenches observed at the

71 19 Mine Sites. See Tr. at 320-22, 441; see also Maloney Depo. at 117. And records do

8| indicate that Arrowhead was primarily a hand-digging operation before it was acquired by

91| Rare Metals. See Tr. at 323. Further, Dozing with an HD5 front-end loader would require
10 || multiple passes to create a trench as wide as a D7’s, would create several separate waste
11|| piles, and would not create uniform windrows as observed on the side of trenches at the
12 || Mine Sites.® But the United States presented evidence that Arrowhead did conduct rim
13 || stripping with its HD5 at some of the Mine Sites. Arrowhead cofounder George
14 || Morehouse stated that he would “strip down with the dozer, actually [he would use] the
15| front end loader as a dozer.” See Ex. 69 at 9; see also Tr. at 1196-97. Expense and
16 || production reports for the Huskon sites, before the 45-day AEC exploration window, also
17 || 1indicate that rim stripping was performed by Arrowhead at the Huskon sites. See Ex. 1139
18 || (report for Huskon 1 for October 24, 1952 to March 31, 1953, stating cubic yards for
19 || stripping); 1106 at 6 (indicating that overburden was stripped by an ACDS5, which 1s the
20 || Allis Chalmers HDS dozer); see also Tr. at 1199.
21 Based on all the evidence, the Court makes several findings regarding the parties’
22| 1involvement in the exploration phase.
23 First, El Paso was directly involved in exploration. It has assumed responsibility
24| for all exploration activities at the Ramco sites and Huskon 5, 6, and 9, as well as all
25 || exploratory drilling. The evidence described above shows that Arrowhead engaged in rim
26
27 ? A windrow is waste material left on either side of a trench dug by a bulldozer, or
)g || onone side if the bulldozer’s blade is angled. Tr. 332.

1k
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1| stripping, and Arrowhead had mining permits at Huskon 1-11 before February 1954. See

2| Ex.294D. The parties agree that Arrowhead had the authority to mine or explore as a result

3| of those permits. See Tr. at 1623. In fact, Arrowhead delivered its first uranium ore

41l shipment from Huskon 1 in October 1952, well before the 45-day window when the United

51 States conducted rim stripping activities in the Cameron area. See Ex. 28 at 7-8. The Court

6| finds it likely that the rim stripping at Huskon 1-11 was conducted by Arrowhead in

7| conjunction with its mining activities. See Tr. at 1099 (noting that exploration and mining
8| occurred at the same time), 1228 (stripping is done at the mines after mining started).'

9 Second, the Court finds by a preponderance of the evidence that the United States
10 || engaged in exploration activities at Huskon 12, 14, and 17. Arrowhead did not receive a
11| permit to mine these sites until March 1954, and yet Ms. Sitton and Mr. Beahm each found
12 || disturbances on these sites in the 1954 aerial photos that predate the permits. See Ex. 294D.
13 || For Huskon 14 and 17, Ms. Sitton noted several linear excavations on the 1954 aerials. See
14| Exs. 1354; 1356.

15 El Paso asserts that Arrowhead could not have created these disturbances without a
16 || mining permit. See Tr. at 1623. Prior to approval of the survey of the mining claims,
17|| Arrowhead had no privileges at Huskon 12, 14, and 17. See Tr. at 369. El Paso argues that
18 || the United States did have permission from the Navajo Nation to prospect and explore on
19 || the lands in question before the February 1954 aerials were taken. Tr. at 341-43; Exs. 58;
20| 1258. The United States appears to argue that because Arrowhead had a prospecting
21| permit, and because 1t surveyed and plotted Huskon 12, 14, and 17 in December of 1953
22 : : . L
107t is also possible that some exploration activities at Huskon 1-11 were conducted
23| by the United States. The AEC certainly conducted rim stripping in the Cameron area, at
24 least in the vicinity of the Mine Sites. See Exs. 91; 129 at 20. But the Court 1s not certain
how much, if any, occurred on Huskon 1-11. El Paso’s only historical document linking
25| AEC exploration to Huskon 1-11 is the undated internal memo that does not identify the
6| source of its information. See Ex. 119. And even if the United States conducted additional
rim stripping at these sites, it would not affect the Court’s allocation. The exploration
27| phase of this case is small compared to the mining phase, and El Paso would, in any event,
’3 have welcomed and encouraged AEC rim stripping for more ore at its Mine Sites.
It
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1| and January 1954, Arrowhead had authority to conduct exploration activities on those
2|l Sites. See Tr. at 1621. The United States asserts that because the Navajo Nation did not
31| utilize exploration and drilling permits at the time, the prospecting permit gave Arrowhead
41 authority to conduct these exploration activities. See Tr. at 1623. Further, the United States
5| argues that the minimal level of activity identified by Ms. Sitton would be consistent with
6| staking a mine claim. Tr. at 1622,
7 As already noted, the Navajo Nation initially did not require exploration or drilling
8| permits. Tr. at 896, 1255; Exs. 1075; 1078. Miners applied for a prospecting permit and
91 then for a mining permit. Ex. 1075. In December 1953, the Nation updated its regulations,
10 || requiring miners to seek first a prospecting permit, then an exploration permit, and then a
11| mining permit. Tr. at 896; Ex. 1078. Mr. Beahm testified that the mining permit was
12 || necessary for miners to conduct exploration activities like those seen clearly at Huskon 14
13 || and 17, and that likely occurred at Huskon 12 (Tr. at 117), and the United States failed to
14 || present any testimony that supports its theory that a prospecting permit prior to 1953 would
15| allow Arrowhead to conduct exploration.!! Moreover, the fact that the disturbances in
16 || question were labeled as linear excavations or seemed to be made by heavy equipment
17 || indicates that these disturbances were not made in the normal course of staking a claim.
18 || See Trial Tr at 1176 (only use a simple compass and steel chain for staking claims).
19|| Because the trenches and disturbances at Huskon 12, 14, and 17 were made at a time when
20| Arrowhead likely did not have authority to do the work, and were made by heavy
21| equipment of the kind operated by the AEC contractor, the Court finds by a preponderance
22 || ofthe evidence that the United States conducted rim stripping at these sites.
23 Third, the Court does not find, as E1 Paso suggests, that the AEC conducted most of
24 || the exploration activities at the Mine Sites. Mr. Beahm relied heavily on current site visits
25| where he assumed that bulldozer-sized trenches visible on the ground were made by the
26
27 1 United States witness Jay Brigham testified that an individual with a prospecting
permit would have an interest in the particular area. See Tr. at 944. But that does not mean
28| that the individual would have had the authority to conduct exploration activities or to
exclude the United States from conducting exploration activities.
1z
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1| AEC during the 45-day window in late 1953 and early 1954. But this view disregards the
2|l fact that the disturbances could have been made at any time during the years of mining by
3| El Paso, including after 1954 when Rare Metals brought its own D7 and D8 bulldozers to
4| the Mine Sites. See Tr. at 390; Ex. 1158. Mr. Beahm also relied on historical documents
51| noting that the AEC conducted rim stripping in the Cameron area, but these documents
6| refer to the entire Cameron area, which contained approximately 100 mines. Tr. at 1147
71 (Ms. Sitton testifying that she noted other activity in the Cameron area), 1112-14
8| (discussing mapping anomalies that included linear excavations in the Cameron area
91| outside the Mine Sites), 1114-15 (Ms. Sitton testifying that the 45,000 linear feet does not
10 || cover just the 19 Mine Sites); see also Ex. 1363. And Mr. Beahm’s assertion that he
11| measured approximately 45,000 linear feet of trenching, which matched the Hinckley
12 || Report on AEC activity, is less credible than Ms. Sitton’s testimony that most of this
13 || trenching does not appear in the 1954 aerial photographs.
14 In summary, although the Court finds that both El Paso and the United States
15|| engaged in exploration activities at the Mine Sites, the Court does not find that all or even
16 || a majority of it was performed by the United States. The evidence does not enable the
17 || Court to precisely determine the parties’ respective exploration activities at the sites, but
18 || this is not an impediment to an overall allocation because the exploration phase is a
19 || relatively minor portion of the relevant activity in this case.
20 2. Mining.
21 All of the Mine Sites were open pit mines. Tr. at 1611. They were mined either by
22 || El Paso or one of the orphan companies. The United States never mined or supervised
23 || mining operations at any of the sites. See Tr. at 908, 1580; Ex. 69 at 4-5; Chenoweth Depo.
24 || Jan. 16, 2014, at 409; Chenoweth Depo. Apr. 24, 2014, at 23, 57.12
25
26 12 An orphan under CERCLA is a “party otherwise qualifying as a responsible party
[but who ] may be defunct, bankrupt, uninsured, or otherwise lack the resources to bear its
271l ideal measure of responsibility in monetary terms.” United States v Kramer, 953 F. Supp.
592, 595 (D.N.J. 1997). There were five entities that operated the Mine Sites and
28 eventually went bankrupt: Utco Uranium, Cameron Mining, B.C. Associates, Domino
Company, and H.R. Rodgers. See Tr. at 743.
B3
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1 The Navajo Nation managed uranium mining on the reservation. Tr. at 941-42;

2|l Chenoweth Depo. Jan. 16, 2014, at 408-09. The Nation wrote its own regulations,

3| established a department of mining, conducted mining inspections, and hired a mining

4| engineer. Tr.893-95; Exs. 31 at §8; 62; 1074; 1080. The United States did conduct

51| inspections through the DOI and the Bureau of Mines (“BOM?”) to promote mine safety

6 || andidentify hazards. See, e.g., Exs. 1189-1202; 1207-08; Chenoweth Depo. Jan. 16, 2014,

71 at409.

8 Initially, Arrowhead mined with picks, shovels, wheel barrows, the HDS5 loader, and

91l acrew of about twelve workers. See Ex. 69 at 10. FEl Paso’s proposed findings of fact
10 || admit that Arrowhead produced almost 4,000 tons of ore in 1953 and more than 8,000 tons
11| 11954, See Doc. 158 § 167. When Rare Metals acquired Arrowhead in December 1954,
12 || production at the mines increased significantly. See Doc. 158 4 167; Ex. 1334. In 1956,
13 || Rare Metals Mines produced nearly 30,000 tons of ore. See Doc. 158 § 167. In 1957, the
14 || Mines Sites produced over 40,000 tons. Doc. 158 §167. As of March 1956, an internal
15|| company memo stated that Rare Metals had stripped 291,169 tons of native material at the
16 || Huskon sites and another 273,857 tons of overburden at the Ramco sites. Ex. 1135.
17 Open pit mines are created by stripping away large amounts of overburden and then
18 || removing the ore to an onsite stockpile. See Exs. 1190-1210 (safety inspection reports
19 || documenting mining methods). El Paso’s excavations at the Mine Sites ranged in size from
20 || shallow trenches to large pits up to 2,400 feet long. Exs. 28 at 5; 1190-1210; see also
21| Tr.at 1202. Mine development also included roadbuilding. See Exs. 1336 (summarizing
22 || miles of road built at each site based on El Paso expense and production reports); 1389
23 || 917. A majority of the Cameron area waste-generating activity occurred between 1954
24 1| and 1961. See Exs. 28 at 19; 1334.
25 El Paso disposed of hazardous substances at each of the Mine Sites. See Doc. 117
26 || 9 3. The United States did not direct waste handling or waste disposal. See Tr. at 907, 921,
27| 1204; Chenoweth Depo. Jan. 16, 2014, at 410. During mining, workers used a Geiger
28 || counter to asses wheelbarrow loads of ore and, if a load did not “measure so much on the

i4

ED_006270_00001291-00014




Case 3:14-cv-08165-DGC Document 217 Filed 04/16/19 Page 15 of 53

1|l Geiger counter, they’d dump it over the hill [] someplace.” Chenoweth Depo. Jan. 16,

2|l 2014, at 410-11. Waste rock was dumped out of the way so it would not interfere with

31| mining. Chenoweth Depo. Jan. 16, 2014, at 411; see also Ex. 69 at 10 (Arrowhead put

4 || waste wherever it was convenient).

5 The AEC bought uranium at the prices and bonuses set by the Circulars. Because

6| miners could grade their urantum on an average monthly basis, they had an incentive to

71| stockpile lower-grade ore and blend it with higher-grade ore to sell to the AEC. Chenoweth

8| Depo. Apr. 24, 2014, at 36. This was a common practice. See Tr. at 1610; Ex. 15 at 3;

91 Chenoweth Depo. Apr. 24, 2014, at 36-37.
10 When El Paso opened the Tuba City mill in 1956, it set an ore grade cut-off of .20%
11 || because that was more efficient for the mill’s operation. Ex.280; Chenoweth Depo.
12 || Apr. 24, 2014, at 163-64 (the ore grade cut-off was up to the mill, if the mill did not want
13 || to take the lower grade the AEC did not force them); see also Exs. 1231-32 (mining
14 || companies complaining that El Paso was not purchasing lower grade ore as permitted by
15|l the Circulars). Even before the mill changed the cut-off, miners were more focused on
16 || higher-grade uranium because it sold for a higher price. Chenoweth Depo. Apr. 24, 2014,
17 || at37 (most miners could not make money at the .10% cut-off, so during the uranium boom
18 || the average grade was about .23%).
19 By late 1957, dramatic increases in reported uranium ore reserves and in milling
20 || capacity prompted the AEC to announce that “it no longer [was] in the interest of the
21 || Government to expand production of uranium concentrate.” Ex. 25 at 12. The AEC
22 || announced that it would buy “only appropriate quantities of concentrate derived from ore
23 || reserves developed prior to November 24, 1958.” Id. In 1958, the AEC announced that
24| “domestic producers of uranium ores and concentrate” could start making private sales for
25| the peaceful use of atomic energy, but no such sales were actually made until 1966. Id.
26 In 1962, the AEC implemented a “stretch-out” program which allowed mining
27| companies to defer delivery of a portion of their contract commitments until 1967 and
28 || 1968, in return for an AEC commitment to purchase the ore in 1969 and 1970. Id.

is
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1| Operations at the Mine Sites phased down as incentives decreased, but there 1s also
2|l evidence that ore reserves at the Mine Sites were exhausted by this time and no longer held
31| enough economically viable uranium. Chenoweth Depo. Jan. 16, 2014, at 410-14
4 || (describing the process of using the Geiger counter to measure uranium from a mine; once
51| 1itwas very low, mining would stop); see also Ex. 31 at 7 (“[ A]s the known orebodies were
6| depleted, ore production declined sharply after 1958.”).
7 At the end of a mining lease, there was an inspection to ensure that sites were free
8 || from physical hazards. See Tr. at 154; Ex. 1214; see also Chenoweth Depo. Apr. 24, 2014,
91 at182. Open pits were left unfilled. See Prince Depo. Oct. 9, 1996, at 131. Language in
10 || the leases and the customs of the day were to leave mines “timbered,” which meant leaving
11|l the ore body accessible and, in the case of open pit mines, leaving the pit open. See
12 || Tr. at 154, 1613 (timbered means the structural integrity of the pit walls).!?
13 Language in the mine leases also stated that mines were to be surrendered and
14 || returned in good condition except for ordinary wear and tear. See Tr. at 1576. El Paso’s
15|| expert, Mr. Dempsey, testified that this provision did not affect the expectation that mine
16 || pits would be left open. See Tr. at 1577; see also Prince Depo. Oct. 9, 1996, at 114. By
17 || 1962, El Paso and its subcontractors stopped all mining at the 19 Mine Sites. Prince Depo.
18] Oct. 9, 1996, at 68-69.
19 3. Reclamation.
20 For almost three decades, the Mine Sites remained largely in the same condition as
21| when mining ceased, with open pits and waste piles on the properties. In the 1980s, the
22 || Navajo Nation became concerned about possible health impacts of abandoned uranium
23| mines on the Reservation. Ex. 1275; Prince Depo. Oct. 30, 1996, at 220-21. People were
24| frequenting the pits for recreational purposes, and livestock was watering at the pits. Prince
25| Depo. Oct. 30, 1996, at 221-22. As aresult, in the early 1990s the Navajo Nation undertook
26
27
28 3 There is evidence that the Navajo Nation wanted mines closed after 1959
(Ex. 1274), but also some suggestion that this applied only to underground mines (Tr. 156).
16
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1| reclamation of 17 of the 19 Mine Sites. Reclamation was not deemed necessary at

2| Huskon 5 and 14. Doc. 159 at 9.

3 Funding for the reclamation was provided through grants from the federal

4| government’s Office of Surface Mining (“OSM”) under the Surface Mining Control and

51| Reclamation Act (“SMCRA”). Doc. 159 at 9. The Nation’s office of Navajo Abandoned

6| Mine Lands (“NAML”) developed the plans for reclaiming the mines and submitted grant

71| applications to the OSM. Martinez Depo. at 20-21. The OSM reviewed the applications

8 || prior to approving funding. See id. The OSM was deferential to the Nation in its review

91 and oversight of the reclamation because of the Nation’s status as a sovereign nation.
10 || Sassaman Depo. at 126-31. The OSM’s role was to oversee the sites for compliance with
11| the NAML plans and to offer advice when necessary. Martinez Depo. 34-36, 40-43;
12 || Sassaman Depo. 33-35, 106. All reclamation standards were established by the NAML.
13 || Martinez Depo. at 34-35; Sassaman Depo. at 29-30, 35, 56, 74-76.
14 Through five reclamation projects, the NAML (1) restored hundreds of acres of
15 || land, (2) backfilled and graded seventeen uranium mine pits formerly operated by El Paso,
16 || (3)removed or reduced the slopes of thousands of feet of dangerous highwalls and
17 || embankments, (4) contained mining waste underground to prevent erosion and reduce
18 || surface exposure, (5) built drainages structures to divert runoff from the pits and waste
19 || piles, (6) removed ponds of polluted water that were sometimes used for recreational and
20 || agricultural purposes, and (7) provided replacement ponds for livestock and wildlife. See
21| Exs. 1279-85 (NAML technical specifications); 1310 (Project three update report); Prince
22 || Depo. Oct. 30, 1996, at 261-62. The United States provided the Nation with $2.4 million
23| 1n funding for this work. See Exs. 1294-1308 (total costs by each site).
24 F. The Tuba City Mill.
25 The Tuba City uranium mill was built and operated by El Paso, and purchased ore
26 || from Cameron-area mines, including the Mine Sites. The mill 1s not part of the EPA’s
27| current CERCLA directive to El Paso, and the parties disagree on whether its remediation
28 || 1srelevant to the Court’s equitable allocation for the 19 Mine Sites at issue in this case.

b7
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1 Originally, Arrowhead and Rare Metals shipped ore to the AEC’s Bluewater mill in
2|l New Mexico. Exs. 1222; 1162; 1163; 1243. In 1954, Rare Metals contacted the AEC
3| aboutestablishing a mill in the vicinity of the Mine Sites, which would significantly reduce
41l haulage costs. Tr. at 1008; Ex. 107. Rare Metals and the AEC agreed that the AEC would
51| operate an ore-buying station in Tuba City until Rare Metals could finish building the mill,
6| and Rare Metals would then take over the ore-buying function. Exs. 1030 at 5; 1222; 1224,
71 In July 1956, Rare Metals completed construction of the mill and began purchasing ore
8|| from mines in the area. Exs. 1241; 1235. The mill operated from 1956 to 1966 and
91 produced 80,000 tons of yellow cake uranium for the United States. Ex. 1072 at 25.
10 In the Circulars, the AEC offered to purchase uranium ore above a .10% grade. The
11| Tuba City mill adopted a stricter standard, requiring a grade of .20% on a monthly average
12 || basis. Exs. 131;280; 1040; 1226 at 2.
13 The Tuba City mill generated its own waste pile in the form of “tailings,” which
14 || consisted of low-level radioactive sand generated from processing uranium ore. Ex. 1317
15| at8; Prince Depo. Dec. 1, 2016, at 43-44. El Paso also disposed of liquid wastes from ore
16 || processing in an impoundment pond constructed near the mill. Exs. 1317 at 101; 1319 at 5.
17|| These operations contaminated groundwater at the site. Tr. at 1262.
18 El Paso stopped operation of the Tuba City mill in 1966 because uranium sources
19 || 1in the area were exhausted. See Ex. 1240 at 2. The Arizona Atomic Energy Commission
20| (“Arizona AEC”) oversaw the termination of El Paso’s mill license. El Paso was required
21 || to stabilize the tailings pile (Ex. 1242), and consulted with the federal BOM to develop a
22 || stabilization plan (Ex. 176; Caulkins Depo. at 20-22).'* El Paso’s plan was submitted to
23 || and approved by the Arizona AEC, the United States Public Health Service, and the Navajo
24 || Minerals Resource Office. See Ex. 173. El Paso implemented the plan, and the Arizona
25| AEC terminated El Paso’s license, acknowledging that El Paso “effectively
26 || decontaminated the mill building,” “stabilized the tailings pile against wind erosion,” and
27| “fenced and posted the tailings pile.” Ex. 177; see also Tr. at 1252; Ex. 176.
28
“ The Rule 401 and 403 objections to this testimony are overruled.
33
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1 Eventually, the United States remediated the mill site under the Uranium Mill
2|l Tailings Radiation Control Act (“UMTRCA™). Ex. 1317 at 5, 18-20; 42 U.S.C. § 7901(a).
31| In UMTRCA, Congress acknowledged that uranium tailings at active and inactive mill
4|l sites may pose a significant radiation health hazard to the public. See § 7901(a). UMTRCA
51| was designed to “stabilize and control [mill] tailings in a safe and environmentally sound
6| manner and to minimize or eliminate radiation hazards to the public.” § 7901(b). In effect,
71| the federal government assumed responsibility for the clean-up of uranium-producing mills
8| for the good of the country. Tr. at 1243. Where clean-up occurs on Indian lands, as at the
91| Tuba City mill, the government pays all costs. Ex. 1317 at 9.
10 The Tuba City mill remediation occurred in two phases from January 1985 to Apr.
11] 1990. Ex. 1317 at 19. Through the end of 2018, the United States has spent $34,143,000
12 || insurface remedial action costs and $59,426, 656 in groundwater remedial action costs, for
13 || a total of more than $93,500,000. See Ex. 1321. The monitoring process will continue
14 || 1nto perpetuity (Ex. 1320 at 7), with the United States’ future response costs projected to
15| reach $37,288,757 (Ex. 1321).
16 G. The EPA and Remediation of the 19 Mine Sites.
17 When the EPA identifies an abandoned uranium mine that contains a hazardous
18 || substance, it requests that a potentially responsible party (“PRP”’) conduct a Remedial Site
19| Evaluation (“RSE”). See 42 U.S.C. §§ 9606, 9607; 40 C.FR. §400.15. The RSE
20 || 1investigates the nature and extent of contamination and associated risks. See 40 C.F.R.
21| §400.20. It includes determining the background levels of radiation due to naturally
22 || occurring uranium. Stavinoha Depo. at 64-65. In Cameron, background levels vary
23 || dramatically from place to place and even within a particular site. /d. at 97. After an RSE,
24 || the PRP prepares an Engineering Evaluation/Cost Analysis (“EE/CA”), which evaluates
25| potential response actions. Doc. 159 at 10; Tr. at 641.
26 In May 2012, the EPA sent El Paso a “general notice” letter identifying El Paso as
27| aPRP for the Mine Sites. Doc. 159 at 8; Stavinoha Depo. at 29. In 2013, El Paso signed
28 || an administrative order of consent (“AOC”) to perform a “limited” investigation. Ex. 263;
19
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1|l Stavinoha Depo. at 53-54. EIl Paso agreed to conduct gamma screening to determine the
2 || lateral extent of disturbed areas within a portion of the 19 Mine Sites. See Ex. 263 at 33-34.
31| FEl Paso submitted a number of work plans related to background levels and gamma
4| scanning (Tr. at 610), and has not missed a deadline with the EPA (Tr. at 610-11).
5 In 2017, El Paso a